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The purpose of this paper is to investigate the real interest rate parity between 
the United States and the Asian Four Little Dragons (FLDs), namely. Hong Kong, 
Korea, Singapore and Taiwan. In preliminary analysis, the stationarity of individual 
real interest rate are studied. Besides, the studies of short-run real interest rate parities 
are extended to the Asian FLDs. Moreover, the extent of real interest rates 
equalization across countries in the long run are extensively analyzed. 
The international equality of real interest rate is of central importance to a wide 
range of topics, including our understanding of international asset markets and the 
analysis of issues related to monetary policy. Though a number of studies have 
undertaken the international comparison of real interest rates for the industrialized 
countries, similar studies for the Asian countries are scarce. 
Firstly, the behavior of individual real rates are studied by various methods of 
unit root tests. In particular, the advanced Zivot-Andrews test which considers the 
endogenously determined break-point is adopted. The test results strongly support the 
stationarity of real rates for the Asian FLDs. 
Secondly, the short-run real interest rate parities between the United States and 
the Asian FLDs are examined. The short-run parity condition is tested by regressing 
inflation rate differential on nominal interest rate differential and subjected to 
significant test of zero intercept and unit slope. The findings are consistent with those 
of the industrialized countries that real interest rates are not equalized in the short run. 
Lastly, whether the real interest rates across countries indeed equalize in the 
long-run are investigated. The stationarity of real interest rate differentials are 
investigated using various methods of unit root tests. The major finding of the study is 
ii 
that real interest rate differential in the cases of the Asian FLDs follow a stationary 
process over time. The empirical evidence is supportive for the hypothesis that real 
interest rates across countries are equalized in the long run despite possible short-run 
violations. The long-run equality of real interest rates implies that the monetary policy 
of a small open economy, such as the Asian FLDs will have temporary impact on real 
variables since the domestic authority has little control over its own real interest rates 
in long run. 
iii 
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The international equality of real interest rates is of central importance to a wide 
range of topics, including our understanding of international asset markets and the analysis 
of issues related to monetary policy. If there is costless international arbitrage in both 
goods and financial assets, real interest rates for comparable securities should equalize 
across countries^ The international equality of real interest rates implied by perfect 
capital mobility has played an important role in the open economy financial market theory. 
For instance, real interest rate equality has been a crucial assumption in the works of 
Frenkel (1976) and Bilson (1978)2. 
At the same time, equality of real interest rates across countries has important 
implications for the effectiveness of active stabilization policies. It is due to the way in 
which money is viewed to affect real economic activity in almost every theory of the 
macroeconomy is by altering the real interest rate or the intertemporal terms of trade. In 
an open economy, a necessary condition for monetary policy to operate through this 
channel is that real interest rates diverge internationally; otherwise, the ability of domestic 
authorities to influence their own real interest rates would be limited to the extent to 
which they can influence the world real interest rate. For instance, to the extent that the 
domestic economy is small and the real interest rates influence the savings-investment 
iln case the domestic and foreign assets are not perfect substitutes, deviations would arise from the risk 
premium, so it is necessary to compensate investors for holding the asset with the higher risk. 
20ther example includes Fraiikel (1979). The real interest rate parity is one of the main building blocks 
in their exchange rate models. 
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decisions of the domestic residents, domestic authorities in dealing with economic 
fluctuations would be useless if the real interest rate parity is held. 
The theoretical background of real interest rate parity will be briefly introduced. 
Real interest rates are equal across countries if two international parity conditions are 
satisfied^. Firstly, the uncovered interest rate parity (UIP) must hold. In simplicity, the 
UIP states that nominal interest rate differential of bonds denominated in different 
currencies equal the expected change in the exchange rate over the corresponding holding 
period. It is one of the main building blocks in models of monetary approach to the 
exchange rate that typically assumes that nominal bonds denominated in different 
currencies are perfect substitutes. Secondly, the relative purchasing power parity (PPP) 
must be expected to hold. The relative PPP means that the rate at which the relative price 
of two currencies changes over time must equal the difference between the national 
inflation rates. In short, the real interest rate differential between two countries may be 
explicitly expressed as the sum of the expected percentage change in the purchasing power 
parity exchange rate and the expected deviations in uncovered interest rate parity. Thus, 
real interest rates are equal across countries only in the absence of deviations from PPP 
and UIP. 
Over the last decade, a number of studies have undertaken the international 
comparisons of real interest rates (Mishkin, 1984a, 84b; Cumby and Obstfeld, 1984; 
Cumby and Mishkin, 1986; Gaab, Granziol and Horner, 1986; Modjtahedi, 1988). They 
mainly focus on the real interest rate linkages between the United States and the other 
OECD countries! Their studies typically reject the short-run validity of the real interest 
3See Cumby and Obstfeld (1984). 
40ECD stands for Organization for Economic Cooperation and Development. The United Kingdom, 
Canada, France，West Germany, Switzerland and the Netherlands are some of the members. ’ 
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equality. Actually, their test results contradict to the causal observations of increasing 
integrated international financial markets. However, similar studies between the United 
States and other parts of the world, particularly the Asian countries, are scarce. Thus, it is 
interesting to study whether the equalization hypothesis holds for Asian countries. In this 
paper, the real rate linkages between the United States and the Four Little Dragons 
(FLDs), namely. Hong Kong, Korea, Singapore and Taiwan, will be investigated. From 
1960 to 1990，the compound annual growth rate of real gross domestic products (GDP) 
of those four economies was 6 to 9 percent. It is remarkable that these economies are 
able to sustain high growth rates for such an extended period^ At the same time, these 
four economies have undertaken steps to liberalize their domestic financial systems and 
remove restrictions on international capital flows. Thus, it is important to study the extent 
to which it has increased the degree to which their domestic real interest rates are linked 
internationally. 
On the other hand, as the existing literature mainly focus on the short run, so very 
little has been said about the long run validity of the real interest equality. The majority of 
previous studies have overwhelmingly rejected the short-run real interest rate parity. 
Actually, there are reasons not to expect equal real interest rates across countries in the 
short run even if the market is perfectly rational. Systematic deviations from the parity 
condition may be induced by the presence of risk premium in a world of risk-averse 
economic agents. In addition, transaction costs and tax on exchange gains are involved in 
transferring funds across national boundaries in reality. The existence of non-traded 
goods also prevents the integration of good markets. However, the recent empirical 
results suggest that the relative PPP seems to hold in the long run. Thus, it is necessary to 
test whether the real interest rate parity holds in the long run. 
^Parallel with the rapid and substained growth, the income distributions of the FLDs are highly equal. 
For details, see Page (1994). 
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Therefore, this paper attempts to study the real interest rates in the following three 
different aspects^. Firstly, the behavior of individual real interest rates are examined. Real 
interest rates may play an important role in the savings-consumption decisions and hence 
on the formation of the capital stock and productivity (Boskin, 1978; Feldstein, 1980). If 
saving responds positively to the real returns on saving, then declines in the real interest 
rate can have an adverse effect on capital formation, and hence on productivity. This may 
be a serious concern for policy-makers. Thus, the behavior of real interest rate deserves 
careful studies. The previous studies (Mishkin, 1980，84) mainly rejected the constancy of 
real interest rates?. However, recent studies (Rose, 1988; Choi, 1994) shift the focus on 
the stationarity of real rates. Thus, this paper will emphasize on the latter. Three different 
unit root tests, namely, the simple Dickey-Fuller, the augmented Dickey-Fuller and the 
Phillip-Perron tests are employed. Besides, the advanced Zivot-Andrews test which 
considers endogenously determined structural break-points is adopted. The test results 
find that real interest rates of Hong Kong and Taiwan are mainly stationary while those of 
Korea and Singapore are mixed. 
Secondly, the aspects of whether real interest rates indeed equalize between the 
United States and the Four Little Dragons in the short run will be tested. There exist a 
number of studies concerning the short-run real interest rate parity between the United 
States and European countries (Mishkin, 1984a, 84b; Cumby and Obstfeld, 1984; Cumby 
and Mishkin, 1986; Gaab, Granziol and Horner, 1986). Their results overwhelmingly 
^Similar to other studies, such as Mishkin (1984)，Cumby and Obstfeld (1984) and Modjtahedi (1988), the 
current study adopts the common practice of focusing on pre-tax real rates because of the extreme 
difficulty to obtain the marginal tax rates. 
7Fama (1975) has tested the null hypothesis that real interest rate is constant and his result cannot reject 
the null hypothesis over the 1953-71 period. 
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reject the null hypothesis of the short-run real interest rate parity^. However, similar 
studies in the case of other countries, particularly in the FLDs, are scant. As a result, it is 
important to analyze the short-run real interest rate equality between the United States and 
the FLDs. This paper utilizes ordinary least squares method by regressing inflation rate 
differential on nominal interest rate differential and jointly tests the zero intercept and unit 
slope. The results are consistent with those of the Western countries that real interest 
rates across regions are not equalized in the short run. 
Lastly, if the real rates are not equalized in the short-run, it is natural to analyze 
whether they tend to be equalized in the long run. The failure of real interest rate parity 
may be due to the deviations from purchasing power parity or uncovered interest rate 
parity. Since the participants in the international financial markets are likely to be risk-
averse, the rejection of the short-run UIP seems to be reasonable^. Besides, the relative 
PPP may fail to hold due to the presence of sticky wages and prices in the short mnio. 
However, Frankel (1980) and Modjtahedi (1984) find empirical evidence that UIP is 
satisfied in the long run despite possible short-run violations". Besides, Chen (1995) and 
Chou and Shih (1994) show that the relative PPP may hold in the long run. Thus, it is 
interesting to test the validity of long run real interest rate parity. Recent studies 
(Modjtahedi, 1988; Cavaglia, 1992; Goodwin and Grennes, 1994) indicate that there is a 
long run international comovement of real interest rates. In this paper, the long-run real 
rate parity is examined with different data sets of the FLDs. Furthermore, the advanced 
^Both the hypotheses of short-run UIP and PPP also are rejected empirically. 
^Empirical evidence tends to reject the null hypothesis of UIP. See Cumby and Obstfeld (1984), and 
Mishkin (1984). 
lOMishkin (1984) and Cumby and Obstfeld (1984) support the rejection of relative PPP. 
iiGaab et al (1986) also finds that the 'weak' form of the UIP hypothesis cannot be rejected whereas the 
'Etrong' form is rejected. 
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Zivot-Andrews test will be employed in studying the stationarity of real interest rate 
differential. It also shows the robustness of the previous results. The results support that 
real interest rates across the United States and the FLDs tend to equalize in the long run. 
This paper is organized as follows. Following the introduction, Chapter II reviews 
the financial system and policy changes in the Asian FLDs. The purpose of the review is 
to highlight those financial reforms and other policy changes that may affect the behavior 
of real interest rates. Chapter III briefly reviews some selective studies on the behavior of 
real interest rates, the short-run real interest rate parity and that of long-run. Chapter IV 
presents the methodology employed in this study. It consists of the various unit root tests 
and ordinary least squares regression on the real rate parity. The description and source of 
data are presented in Chapter V. The empirical results are reported in the Chapter VI. 
Finally, Chapter VII concludes the paper with a discussion of some implications of 
empirical findings and concluding remarks. 
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CHAPTER II 
HISTORICAL BACKGROUND OF THE FOUR LITTLE DRAGONS 
The past two decades have witnessed the rapid development of the market 
economies of the Four Little Dragons, together with even more rapid growth in 
international trade flows and economic interdependence. The timing of financial 
development has varied from nation to nation. In recent years, the FLDs have undertaken 
steps to liberalize their domestic financial systems and remove restrictions on international 
capital flow. Thus, the individual experience of the four regions examined the empirical 
portions of the study are briefly discussed below. 
2.1 Hong Kong 
Hong Kong is widely acknowledged to be one of the three major financial centers 
in the Asian-Pacific region^^ The Hong Kong's offshore and domestic markets have 
always been relatively well integrated with potential borrowers and lenders alike checking 
both alternatives before deciding where to place or borrow funds. There is no central 
bank and no central monetary office in Hong Kong. The functions of the central bank are 
performed by different government offices or by selected commercial banks. The Hong 
Kong and Shanghai Bank occupies a pre-eminent position in the banking system, holding 
government demand and fixed deposits, serving as the central clearing bank and, together 
with the Chartered Bank and the Bank of China, issuing notes. All licensed banks are 
required to be members of the Hong Kong Association of Banks which was founded in 
i2jao (1988) reviews the developments in Hong Kong's monetary system and banking structure. Besides, 
fjo，Scott and Wong (1991) also provide a comprehensive overview of the financial system of Hong Kong. 
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1981 to supervise banking standards and regulate charges and deposit interest rates^^. On 
the other hand, the prevalence of mismanagement, fraud and financial irregularities forced 
the authorities to intervene so as to restore stability and confidence in the 1980s. A new 
Banking Ordinance, aimed at improving the stability and effective functioning of the 
banking system, was enacted in May 1987 and came into operation on September 1. 
Besides, the three tier system of financial intermediaries has been reformed in 1989. The 
system distinguishes between Licensed Banks both local and foreign, Restricted Licensed 
Banks and Deposit Taking Companies. Monetary Authority of Hong Kong has been set 
up to handle the banking and monetary issues in Hong Kong. 
Besides, other non-bank financial intermediaries-and financial markets, are also 
well developed. Only the bond market and the futures market are relatively under-
developed, the former primarily because of lack of government debt, the latter because of 
its near-bankruptcy during the worldwide crash of 1987. However, since March 1990, the 
government has been issuing debt for the account of the Exchange Fund. These debt 
instruments constitute an important contribution to the developing Hong Kong money 
market. 
In the past two decades, the Hong Kong government has adopted various 
exchange rate mechanisms. The Hong Kong dollar was pegged initially to the pound 
sterling. Since the sterling was under great pressure to depreciate and began floating in 
1972, government decided to peg the Hong Kong dollar to the United States dollar from 
1973 to 74 at a fixed exchange rate. However, at that time the currency was no longer 
fully backed by foreign exchange reserves. Thus, Hong Kong broke off the peg to the 
U.S. dollar and began floating the Hong Kong dollar in November 1974. The currency 
^^Between 1964 to 1980，the former Exchange Banks Association controlled the time deposits interest 
r^te. 
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was initially upward against the U.S. dollar throughout the 1970s. In February 1979，the 
government required the major note-issuing banks to back all reserve assets with either 
currency or foreign exchange assets. However, partly due to the strength of the U.S. 
dollar and partially to political uncertainties, the Hong Kong dollar subsequently declined. 
By the end of 1982, it had reached the H.K.$ 6.51 level. Actually, in April 1981，the 
banking system was restructured and withholding taxes on domestic assets was eliminated. 
On the other hand, formal negotiations concerning Hong Kong's future and some financial 
malfeasance produced a further decline reaching a low of H.K.$ 9.60 to U.S.$ 1.00 on 24 
September 1983. The downward pressure on the Hong Kong dollar rate finally resulted in 
some government action in controlling local interest rates and exchange rate levels. In 
October 1983，the government decided to announce a formal pegged exchange rate 一 
H.K.$ 7.80 to U.S.$ 1.00. The other measure was the abolition of the ten percent 
withholding tax on interest income from Hong Kong dollar-denominated deposits with 
financial institutions. The linked exchange rate system has been generally performed well. 
Since the late October 1983，the exchange rate against the United States dollar has 
fluctuated within two percent of the parity 11 
There have not been any restrictions on the growth of the money supply in Hong 
Kong, and it can be expanded at will by banks. Since the introduction of linked exchange 
rate, the return of exchange stability has been accompanied by increased volatility in 
interest rates. For instance, the best lending rate was 16 percent in October 1983 but fell 
to 8.5 percent in the middle of March 1984 and then reached a peak of 17 percent in early 
July of 1984. Besides, there are three instances when the linked exchange rate was under 
serious speculative pressure to move upwards and the best lending rate was less than 6.5 
percent at that time. They were the periods between July 1985 and August 1985, between 
”Greenwood (1993) reviews the pro and cons of linked exchange rate system. 
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January 1987 and April 1987，and November 1987 to the end of 1987. During the latest 
attack, the government eventually introduced a negative interest rate scheme to safeguard 
the linked exchange rate. 
2.2 Korea 
The current financial sector of Korea composes three broad groups of institutions, 
namely, the central bank (the Bank of Korea), commercial banks, and non-bank financial 
organizations. The monetary institutions consist of the central bank and commercial banks 
whereas the banking sector consists of specialized banks and commercial banks. As a part 
of the monetary policy authority, the central bank is entrusted by the Ministry of Finance 
with performing open-market operations, maintaining rediscount facilities and exercising 
other monetary controls. Besides, the Monetary Management Board is a part of the 
central bank as a body of policy management discussion, except for foreign exchange 
policy. In addition, the central bank is the lender of last resort, and performs some 
banking functions for most government organizations. It holds about ten percent of the 
total assets of all domestic financial institutions. 
Through the period of rapid growth of the economy, the basic feature of the 
financial system has been closely controlled by the government of the volume and 
destination of bank leading, exercised through the central bank and through government 
ownership of the five national commercial banks. The main aim of policy was to provide 
cheap credit for officially approved purposesi^. As a result, the development of the 
equity and corporate bond markets were stunted in relative terms. The system has been 




modified by the introduction of merchant banks under the Merchant Banking Corporation 
Act of 1975, and of investment and finance companies under the terms of the Short Term 
Financing Business Act of 1982. Both types of institutions have shown faster growth than 
the national commercial banks because they are able to offer and charge higher interest 
rates. 
At the beginning of 1980s, the government has started financial reforms^^. As part 
of the move towards financial liberalization, the government handed over its controlling 
stake in the ownership of four nationwide commercial banks to private hands in 1981-82. 
Along with this, the General Banking Act was revised towards the end of 1982 to give 
banks more control with their own managerial affairs while boosting their public 
accountability by setting upper limits on the ownership of bank stocks per shareholder. In 
addition, the business sphere of financial institutions has been widened. Since 1982, 
commercial banking business has been diversified to include the sale of commercial bills, 
credit card operations, sale of government and public bonds under repurchase agreements, 
trust business and negotiable certificates of deposit. Moreover, interest rates were 
partially deregulated. Beginning in 1984, banks were allowed to vary their lending rates 
within a limited range according to the borrower's creditworthiness. Furthermore, a 
substantial step towards financial liberalization was taken in the December of 1988. An 
extensive deregulation of interest rates of banks and non-banks financial institutions were 
put into effect in order to enhance the efficiency of financial intermediation and to enlarge 
the basis of the internationalization of Korean financial industry. Most of the lending rates 
of banks and non-bank financial institutions were liberalized. 
i6Kim and Kim (1994) review the actual developments of financial reform and its implications for 
monetary policy in Korea throughout the 1980s. 
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Over the period 1973-1980，officially exchange rate regime in Korea was a floating 
system. However, after the won was devalued by 21 percent against the U.S. dollar in 
December 1974，the won was kept unchanged against the U.S. dollar through January 
1980. Actually, the system became practically a single currency peg. In 1980, after the 
won was devalued by 20 percent against the U.S. dollar, the single currency peg was 
replaced with a multi-basket-peg exchange system. Under new arrangement, the exchange 
rates were determined on the basis of the Special Drawing Rights basket and the trade-
weighted basket of five major foreign currencies. Like many other developing countries, 
Korea has imposed controls on capital flows to reduce erratic movements of exchange 
rates. However, there has been considerable relaxation of foreign exchange controls since 
the beginning of 1987. For example, successive steps have been taken to liberalize 
payments for invisible transactions and to terminate controls on overseas investment. 
Moreover, with effect from March 1990，the government introduced a new exchange rate 
system as a part of an effort to move to a fully-fledged system of market-based 
determination of exchange rates. Under the new regime, the market average rate is 
determined by the weighted average of the interbank won-dollar exchange rates applied in 
t 
spot transactions the previous day. 
2.3 Singapore 
Singapore is the third most important financial center in Asia, after Tokyo and 
Hong Kong. The financial institutions are divided into two broad categories, namely, 
government financial institutions and private financial institutions^''. The government's 
role in the financial sector is pervasive. Although currency board system is operated by 
1 �For details, see Tan (1989) or Skully and Viksnins (1987). 
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the Board of Commissioners of Currency of Singapore, the Monetary Authority of 
Singapore is a quasi central bank. The country's external assets are managed by the 
Government of Singapore Investment Corporation, On the other hand, the key players in 
the private sector as of March 1990 comprise some 141 commercial banks, 68 merchant 
banks, 28 finance companies, 124 insurance companies, 57 stocktaking companies, 8 
international money brokers and 199 Asian currency units. Despite the increasing role of 
Singapore as a financial center, the government is not in favor of internationalizing the 
Singapore dollar for fear of destabilizing the domestic market. In contrast, they have 
made strenuous efforts to develop Singapore as a major offshore banking center. The 
Asian dollar market was established in 1968 as the Far Eastern equivalent of the 
Eurodollar market. Besides, Singapore began deregulating the pricing of most of its 
financial markets in July 1975 and almost liberalized foreign exchange transactions in June 
1978. The ability of domestic authority to implement monetary policy is certainly limited 
by the small open economy and lack of significant foreign exchange control in Singapore. 
In Singapore, the market for both deposits and loans is quite competitive. Most of 
the time, all commercial bank deposit rates are in the single-digit range. The rapid 
increase in interest rates in 1979-1980 apparently convinced everyone that the monetary 
authorities in Singapore possess 'credibility', which permitted rates to decline again very 
significantly in 1982-3. Actually, among 1980 and 1984, the growth in money supply 
slowed markedly. At that time, notably higher wages did not translate into liquidity as 
forced savings rose through increased contributions to the Central Provident Fund. 
Interest rates were kept below international levels, prime lending rates peaked in 1982 at 
15 percent, falling to 9.4 percent by 1984. However, in 1985 the economic situation was 
not good and all monetary aggregates were either contracting or barely growing. The 
demand for loans virtually collapsed and total bank credit was up by just 1.5 percent. 
Moreover, nervous savers moved funds to the Post Office Savings Bank, whose deposits 
13 
grew by 25 percent in 1985 reaching S$9.1 billion. Interest rate margins contracted while 
the minimum lending rate fell to 7.2 percent by the end of the year. 
The Singapore dollar initially operated under a fixed exchange rate system. At 
first, it was pegged to pound sterling and then, from 1972, to the U.S. dollar. As the 
breakdown of fixed exchange rates among major currencies in 1973，Singapore took the 
opportunity to alter its exchange regime. In June 1973，the Monetary Authority of 
Singapore switched to a managed floating regime. Since September 1975, it is generally 
believed that the government has tried to adjust the Singapore's value against an 
undisclosed trade-weighted basket of currencies. Over the years under observation, the 
Singapore dollar has appreciated against the currencies of the other three Little Dragons 
and the U.S.. 
2.4 Taiwan 
The financial system in Taiwan is mainly a dual financial system, with both 
regulated financial institutions and unregulated curb markets functioning side by side. The 
regulated institutions include all institutions and markets established according to financial 
laws and subject to regulation by the financial authorities. The informal system is 
composed of all the markets engaged in lending and borrowing activities without being 
under the direct supervision of financial authorities. In 1990，private corporate firms 
raised 76 and 24 percent of their funds from banking institutions and the curb market, 
respectively^^. However, more advanced money, capital, or derivative asset markets are 
either lacking or inactive. 
i8Shea (1994) gives a detail review on the structure, development, and performance of the financial 
system in Taiwan. 
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The Central Bank of China (CBC) acts as the central bank. There are 24 major 
domestic commercial banks, in 13 of which the government holds majority ownership. 
Besides, there are eight specialized banking institutions and 384 cooperative financing 
associations. All the major commercial banks are licensed to deal with foreign exchange. 
Most government and private banks concentrate on providing short term credit, 
underwriting the issuance of stocks and commercial papers, and export financing but loans 
are generally given on the basis of security. In addition, there are 13 local branches of 
foreign banks. Until 1985, foreign banks were not allowed to accept local currency saving 
deposits and are still not eligible for concessionary pre-export loan financing through the 
central bank. Taiwan's offshore banking center opened in mid-1984 but limits on capital 
inflow have ensured that the banks will move funds for foreign companies' local operations 
rather than provide financing services for the region. 
Same as the Korean government, the government of Taiwan controlled bank 
interest rates rather tightly from the 1940s until 1986. Before 1975, the government 
prescribed rates for loans and deposits that all banks had to follow. Then the CBC was 
given the authority to prescribe uniform interest rates for deposits and approve the floor 
and ceiling rates on loans set by the Interest Rate Recommendation Committee of the 
Banks Association. The permitted range for loan rates was allowed to widen 
progressively during the 1970s. 
In 1980, the rates paid by banks for negotiable CDs, foreign currency deposits, and 
interbank call loans were all allowed to fluctuate freely. Besides, banks were allowed to 
fix their own rates on loans within the prescribed range in 1985, and the ceiling was 
removed in 1986. At the same year, deposit rates were decontrolled except for a ceiling. 
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Later, ceilings and floors on both deposits and loans were abolished by the New Banking 
Law that took effect in July 1989. 
Among 1973 and 1978，the New Taiwan (N.T.) dollar was pegged to the U.S. 
dollar, which was characterized by abrupt, one-shot devaluation. In February 1979, the 
currency was unpegged from the U.S. dollar, and allowed to float daily in a managed float 
within a narrow band on average rates for interbank transactions in the U.S. dollar, the 
Japanese yen, the Deutsche Mark, the Hong Kong and the Singapore dollars. The rate is 
determined by the central bank and the five leading foreign exchange banks. Actually, the 
exchange rate policy rule required that the daily adjustment of the N.T. spot rate not 
exceed 2.25 percent above or below the central rate on.the previous business day. In 
April 1989，the limits on daily fluctuations of the N.T. dollar exchange rate were removed. 
Therefore, the exchange rate of the N.T. dollar is determined on the basis of bid-ask 
quotations and market forces. 
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CHAPTER n i 
LITERATURE REVIEWS 
According to the three objectives of this study, the reviews are divided into three 
parts. Firstly, some previous studies on the behavior of individual real interest rates are 
briefly introduced. Recent works shifts to examine the stationarity of real rates. 
Secondly, selective studies on the short-run real interest rate parity are reviewed. The 
parity condition is tested with various methodology. Lastly, those works on long-run real 
interest rate parity are considered. The long-run parity condition is examined from 
different perspectives. 
3.1 The Behavior of Real Interest Rate 
Over the last decade, a large number of studies have undertaken on the behavior of 
real interest rates from different perspectives. For instance, Mishkin (1981, 84) examines 
the constancy of real interest rates, Huizinga and Mishkin (1986) and Chapman and Ogaki 
(1993) analyze the effect of structural change on real interest rates, and Rose (1988) and 
Choi (1994) study the stationarity of real rates. Thus, some selective studies will be 
reviewed as follows. 
Mishkin (1981) analyzes the movements of real interest rates in the United States 
over the period from 1931 to 1979. The underlying assumption behind his analysis is the 
rationality of inflation expectations in the bond market. Knowing the potential 
unreliability of survey measures of inflation expectation, he adopts a different 
methodology which involves ordinary least squares (OLS) regressions with the ex post 
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real rate. The method allows him to infer information about the relationship of an 
unobservable real rate to variables known at time t-1. Though the regressions with ex 
post real rates have many desirable statistical properties, it may be low in statistical power. 
The study uses quarterly data on the ex post real rate for three-month Treasury bills. 
These ex post rates are calculated by subtracting the actual, continuously compounded 
inflation rate from the continuously compounded nominal yield on a three-month Treasury 
bill maturing at the end of the quarter. His results reject the hypothesis that the real rate is 
constant for both the 1953-79 period and the 1931-52 period. Also, the movements in 
nominal interest rates are not a reliable indicator of movements in real rates. 
Moreover, Mishkin (1984) extends the studies of real interest rate to European 
countries. The extension is worthy as it can provide information about the robustness of 
results previously found for the United States and yields more powerful statistical tests. 
He studies the quarterly short-term real interest rates in the Euro market for seven OECD 
countries, namely, the United Kingdom, France, Germany, the Netherlands, Switzerland, 
Canada and the United States from 1967:Q2 to 1979:Q2. Consistent with Mishkin 
(1981), one valuable feature of this study is that the constancy of real rates has been 
decisively rejected. Besides, the results show a negative correlation of the real rates and 
expected inflation for all seven countries. As a result, the hypothesis of constant real 
interest rates is rejected for these OECD countries. 
On the other hand, Hosek (1983) analyzes the time series properties of those 
estimates for expected inflation and determines whether the various methods result in 
estimates with substantially different properties. As the properties of the estimated real 
rate of interest are dictated by the properties of the expected rate of inflation, he 
constructs four measures for the expected rate of inflation which reflect a range of 
approaches, namely, adaptive, rational, monetary and cost push inflationary expectations. 
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His results find that the various real rate measures constructed are not differ from each 
other in trivial ways. Those measures tend to be loosely correlated with each other and 
some even show seasonal patterns. 
Different from the previous studies, Huizinga and Mishkin (1984) present a 
methodology for measuring ex ante real interest rates and assets with different risk 
characteristics and examining their correlation with inflation and nominal interest rates. In 
particular, assets studied include those of longer maturity, both publicly and privately 
issued. The importance of choosing a price index for constructing inflation and real rates 
is also examined. The study employs a two-step two-stage least squares (2S2SLS) 
technique. Overlapping monthly data from 1959 to 1981 on real returns over three-month 
holding period for seven securities are analyzed. The results show that before 1979, a 
negative relationship of ex ante real rates with both inflation and nominal interest rates 
appears for the longer maturity assets. Moreover, the results described above are robust 
with respect to the use of price indices other than the Consumer Price Index (CPI). 
Furthermore, Huizinga and Mishkin (1986) investigate the nature and timing of 
shifts in the real interest rate process to determine if the unusual behavior of real rates is 
associated with monetary policy regime changes. The results show that the changes in 
monetary policy regimes by the Federal Reserve Board on October, 1979 and in October, 
1982 caused major changes in the behavior of real interest rates. Besides, they also study 
the period following World War I when the Federal Reserve Board increased the discount 
rate by large amounts, and they find a change in the behavior of real rates at that time. 
The results give strong support for the view that the shift in real rate behavior is a 
monetary phenomenon. 
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However, Chapman and Ogaki (1993) introduce the concepts of trending and 
cotrending for characterizing the joint movements in economic time series exhibiting 
structural breaks. Cotrending fulfills a role similar to that of cointegration. For instance, 
cotrending is applied to the joint movements of nominal interest rates and inflation. 
Nominal yields on one-month US Treasury bills for the periods from 1959:2 to 1990:12 
are used. It allows for a single break in the deterministic trend functions in October 1979. 
For each of these time series, the test results cannot reject the single break model without 
a stochastic trend. Using different methodology, their result seems support the finding of 
Huizinga and Mishkin (1986). However, the basic model of cotrending is strongly 
rejected for this data set. 
Rose (1988) studies the behavior of real rate from a new perspective. He 
considers the stability of the ex ante American real interest rate. If nominal interest rates 
have a unit root but inflation forecast errors do not, then ex ante real interest rates have a 
unit root and are therefore nonstationary. As a result, the behavior of the ex ante real rate 
is not inferred from the ex post observed real rate. Unit root tests for annual, quarterly 
and monthly interest rates and prices are analyzed. For a variety of data frequencies and 
samples, American data are consistent with the hypothesis that nominal rates and prices 
seem to possess with a single unit root. However, the unit-root characteristic of real 
interest rates is puzzling from at least two aspects. First, the consumption capital asset 
pricing model is inconsistent with the stylized facts on consumption growth and real 
interest rates. Second, the nominal returns for other assets (e.g., stocks and bonds) appear 
to have different time-series properties from those of Treasury bills. Moreover, the test 
results of Chapman and Ogaki (1993) for the trend break model are consistent with that of 
Rose (1988) for the stochastic trend model: real interest rates are not stationary. 
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Recently, Choi (1994) shows, by means of simulations, that empirical tests for 
nonstationary of real interest rates using the deductive method of Rose (1988) can be 
misleading when the stationary inflation forecast errors are large relative to the variation 
of nominal interest rates. His results find even when the variance of the white noise is 
small, the tests reject the null of nonstationary of the simulated data for almost every case. 
This implies Rose's (1988) findings are not statistically supported. Unless the degree of 
forecast error variance is known, such deductions should be used with caution. 
In sum, the existing studies overwhelmingly reject the constancy of real interest 
rates. However, recent studies cannot draw a clear cut conclusion for the stationarity of 
real interest rates. They also point out the importance of structural breaks in affecting the 
behavior of real rates. Therefore, it is interesting to study this important issue for the 
Asian Little Four Dragons. 
3.2 Short Run Real Interest Rate Parity 
The equalization of real interest rates across the countries has received much 
attention in the 1980s. The existing studies mainly use the regression analysis to study the 
short-run parity. With different formulations, the test results tend to support that real 
rates are not equalized between the United States and European countries in the short run. 
Mishkin (1984) conducts empirical tests of the equality of real rates across 
countries over the 1967:Q2 to 1979:Q2 sample period. To test the equality of real rates 
along a trend, the ex post real rate differential is regressed on a fourth order polynomial in 
time. Mishkin argues that the use of the above formulation is that the time variables will 
only pick up low frequency derivations from real rate equality and have significant 
21 
explanatory power. The assumptions of rationality and exogeneity of the time variables 
imply that the error term is orthogonal to the regressors and therefore OLS yields 
consistent estimates of the parameters. Quarterly real interest rates in the Euro deposit 
market for the United States and other six OECD countries, namely, Canada, the United 
Kingdom, France, West Germany, the Netherlands and Switzerland are studied. Besides, 
the joint and independent tests of uncovered interest rate parity and ex ante relative 
purchasing power parity (PPP) are conducted. The test results strongly reject the null 
hypothesis of the equality of real Euro rates across countries and the joint hypothesis of 
uncovered interest parity and ex ante relative PPP. 
Cumby and Obstfeld (1984), on the other hand, test for the equality of real rates by 
regressing the actual inflation differential at time t+k on the k-period nominal interest 
differential at time t^ .^ The hypothesis of real rate equality implies a zero intercept and 
unit slope coefficient. Within the rational expectation framework, they take into account 
the possible dependence of the conditional covariance of relative inflation forecast errors 
on nominal interest differentials. In their study, the third-country interest rates are used as 
additional instruments to estimate the parameters by the two-step two-stage least squares 
(2S2SLS) technique. Monthly Eurocurrency rates for the United States and other five 
OECD countries, namely, the United Kingdom, West Germany, Switzerland, Canada and 
Japan, over the period 1976:1 to 1981:9 are studied. Except in the United Kingdom and 
Japan cases, equality is strongly rejected for all combinations of price index and interest 
rate. With different methodology, their results are consistent with that ofMishkin (1984). 
In fact, the paper of Cumby and Obstfeld can be considered testing whether there is an 
instantaneous perfect association between the ex ante real rates of different countries. 
i9This formulation is suggested by Hodrick (1979). However, he uses the k-period forward premium 
rather than the k-period nominal interest rate differential. 
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Moreover, Mark (1985a, 85b) also studies the issue of real interest rate 
equalization. Firstly, Mark (1985a) examines the possibility that real interest rates across 
countries diverge by a constant differential and tests the hypothesis that the unconditional 
mean of real interest rate is zero. Besides, a portmanteau test bases on the Box-Ljung Q-
statistic and a test bases on the cumulated periodogram test are employed. Monthly data 
from 1973:5 to 1984:8 for the United States, Canada, West Germany, Italy, the 
Netherlands and the United Kingdom are studied. The results reject the hypothesis that ex 
ante real interest rates equalization across countries. On the other hand, Mark (1985b) 
contributes to the literature by attempting to incorporate the effects of taxation into the 
analysis real interest rate equality. He estimates two types of equations, one in which he 
regresses the ex-post real rate differential on its own lagged values and the other 
regressing the same variable on the lagged values of domestic and foreign money growth 
rates and inflation rates. Employing the same sample as Mark (1985a), his test results 
reject the hypothesis of net of tax real rate equality in the majority of the cases. The result 
indicates that it cannot rule out the effectiveness of monetary policy in influencing the 
open economy through the real interest rate channel. 
Furthermore, Cumby and Mishkin (1986) highlight the concerns that the extent to 
which real rates in the major industrial countries move together over time. They examine 
the issue of the equality of real rates across the United States and other seven OECD 
countries, namely, Canada, France, Germany, Italy, Switzerland, the Netherlands and the 
United Kingdom, with longer sample period than previous studies. Moreover, they test 
the association of European real rate movements with each other. To deal with the 
problem of unobservable expected inflation and hence ex ante real interest rates, they first 
regress ex post real rate of different countries on a set of relevant variables in real rate 
determination with ordinary least squares and using the fitted values as estimates of the ex 
ante real rates. Correct statistical inferences require that the standard errors of these 
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estimates are corrected for serial correlation by using the 2S2SLS procedure. Tests for 
real rate equality are by regressing the estimated values of European real rates on that of 
the United States using instrumental variable techniques. Different from previous findings, 
the test results show a positive association between movements in the United States real 
rates and those in Europe. In addition, the evidence suggests that real rates within 
European are less closely linked with one another than they are with the United States real 
rates. 
Employing the methodology of Cumby and Mishkin (1986)，Glick (1987) 
examines the extent to which domestic real interest rates in Pacific Basic countries have 
been linked to rates in the United States in recent years. The sample consists of quarterly 
data for Australia, Japan, Hong Kong, Malaysia, Singapore and Taiwan over the period 
1974:Q4 to 1986:Q1, The results find that the real interest rates of Pacific Basin countries 
are not tied one-for-one to that of the Unites States. However, the existence of interest 
rate linkage indicates that the financial and goods markets are integrating with those 
abroad. 
On the other hand, Merrick and Saunders (1986) and Dutton (1993) concern the 
correct measure of real interest rates. Merrick and Saunders firstly devise a simple 
construct for measuring international expected real rates of interest based upon the cross-
sectional mean of ex-post real rates for assets denominated in different currencies. 
Different from previous studies on real interest rate^o, they do not impose any specific 
descriptive model for the process generating real rate movements over time. Quarterly 
Eurocurrency deposit rates and corresponding rates of change in the Consumer Price 
Index for ten OECD countries over the time period 1976:1 to 1984:2 are used. Consistent 
20For example, Cumby and Mishkin(1984) conform a well-specified (constant parameter) relationship to 
a prespecified set of instrumental variables. «. 
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with the results of previous studies, the new tests strongly reject the international expected 
real interest rate parity hypothesis. In addition, the test results give little evidence to 
support the popular belief that the large United States budget deficits have been the cause 
for the recent high levels of international real interest rates. The results suggest that forces 
other than the United States fiscal policy (e.g. monetary and supply shock) account for 
the post-1980 rise in international real rates. 
Dutton (1993) also examines the appropriate measure of the real interest rates 
used for international comparisons. New measures of the real interest rates are 
constructed using changes in price indexes for traded goods as deflators. Real interest 
rate parity is tested by regressing the ex post real rate differential for each country on three 
information sets: a fourth-order polynomial of time, four lags of the dependent variable, 
and four lags of the real rate differential for all countries. The test results of these new 
measures are compared to those of similar tests using measures based on change in the 
CPI and WPI. Monthly nominal rates over the period 1969:7 to 1986:12 in offshore 
banks on deposits denominated in the currencies of Canada, Japan, France, the United 
Kingdom and the United States are examined. Comparing to those of similar tests, the 
results show that there are important differences between the traded goods real rate 
measures and those based on either the CPI or the WPI. In general, the test results 
provide broad support for the hypothesis that for purposes of international real interest 
comparisons, the appropriate measure of the real interest rate is one defined in terms of 
traded goods alone. 
Gaab, Granziol and Horner (1986), on the other hand, explicitly test for the 
equality of real rates in the short run (i.e. the strong form) and the long run (i.e. the weak 
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form)2i. They test the short-run equality of real rates by regressing the actual inflation 
differential on the corresponding nominal interest rate differential and testing the 
hypothesis of zero intercept and unit slope coefficient. For the long-run equality, they 
regress ex-post real interest differentials on the constant +1 and subject to significant test. 
The sample data include one-, two-, three-, six- and twelve-month Euro-interest rates for 
the United States, the United Kingdom, France, Germany and Switzerland over the period 
from 1975:1 to 1984:8. Their results strongly rejected the short run hypothesis but the 
long run hypothesis could not be rejected in the majority of the cases. 
Different from previous studies, Frankel and MacArthur (1988) analyze the 
behavior of real interest rate differential by decomposing it into the covered interest 
differentials and currency premium. For the currency premium, it can be further 
decomposed into exchange risk premium and expected real depreciation. Forward rate 
series for 24 countries between September 1982 and March 1987 are decomposed into 
three components. The sample includes small as well as large countries, countries with as 
well as without capital controls, and less developed as well as industrialized countries. By 
country-group comparisons of the measures of real interest differential variability, the 
industrialized countries generally have less variable real interest differentials than LDCs. 
Besides, within the group of seven LDCs, the three open Asian economies (Hong Kong, 
Singapore and Malaysia) come closer to real interest parity than the other four closed 
economies. In general, the political premium is as big a component of the real interest 
differential as the currency premium. Of the two currency factors, expected real 
depreciation is as large and variable as the exchange risk premium and appears to be the 
most important determinant of the real interest differential. 
2iThe authors also develop a 'semi-strong' form hypothesis under which variations in inflation differential 
should be large relative to that of real interest rate differential. They find some evidence against this 
hypothesis. 
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Lastly, Johnson (1992) concerns the behavior of return differentials to change of 
the exchange rate regime. The study compares the properties of return differentials in the 
period of fixed exchange rates during the 1960s and in the period of flexible exchange 
rates during the 1970s and 1980s. Both nominal and real return differential between 
Canadian dollar and American dollar instruments are considered. Firstly, descriptive 
statistics are calculated for real and nominal ex post return differentials from the two 
regimes. Secondly, linear models are used to examine the properties of ex ante return 
differentials. Regressions predicting ex post return differentials from ex ante variables, 
those known by financial markets where expectations were formed, are estimated for each 
exchange rate regime. These regressions are tested for stability as the exchange rate 
regime changes. The results show that the average level of the real ex post return 
differential is not affected by the exchange rate regime. There is also substantial evidence 
that the level of the ex ante real return differentials is not constant over time but that the 
changes in the level of return differentials have no simple association with the choice of 
exchange rate regime. 
All in all, using different methodology in testing the short-run real interest rate 
parity, the results strongly reject the parity between the United States and European 
countries. Thus, it is interesting to test whether the same conclusion applies for the FLDs. 
3.3 Long Run Real Interest Rate Parity 
The existing literature provides strong evidence to reject the real interest rate 
parity in the short run. Recently, the focus has been shifted to investigate the long-run 
parity. Thus, advanced econometric techniques such as cointegration, vector 
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autoregressive analysis and Kalman filtering are employed. Besides, the dynamics of real 
rate differentials can be examined. The results seem to support long-run real interest rate 
parity. 
Modjtahedi (1988) analyzes the dynamics of real interest differentials. The 
dynamics of real interest differentials are of interest and important to economists and 
policy-makers. Under the rational expectations framework, linear dynamic stochastic 
processes are derived for the ex ante real interest differentials from those followed by the 
ex-post processes. The idea is empirically implemented by estimating some form of vector 
autoregressions. Monthly data over the sample period 1973:9 to 1986:8 of the United 
States and other five OECD countries namely, the United Kingdom, Canada, the 
Netherlands, West Germany and Switzerland are studied. The results strongly reject the 
short-run equality of ex-ante real interest rates and indicate significant time variation in the 
short-run deviations from long-run real interest differentials. However, it also shows that 
these deviations die out as time goes by and real interest differentials converge to their 
long run values. Contrary to the common conjecture, the long-run values are not always 
zero. 
Moreover, Fraser and Taylor (1990) derive an efficient test of real interest parity 
and utilize it to exploit the vector time series properties of the data. In essence, real 
interest rate parity is examined using a powerful, bivariate vector autoregressive 
methodology. Monthly Eurodeposit rates were examined during the period 1979:6 to 
1986:10 for seven major OECD countries-the United States, the United Kingdom, West 
Germany, Japan, France, Italy and the Netherlands. The evidence tends to support the 
rejection of real interest rate parity. 
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Cavaglia (1992) analyses the time series properties of ex ante interest differentials 
across countries for the period 1973:1 to 1987:12. Different from the previous studies, 
this paper analyzes the persistence of shocks to ex ante real interest differentials. A state 
space model for real interest differentials is employed. The Kalman filtering technique is 
used to address the question of whether there is a long-run tendency for interest rate to be 
equalized over time. Monthly Eurodeposit rates for the United States, Germany, 
Switzerland and the Netherlands, are studied. Both the United States and Germany have 
been used as the reference countries. The results show that the selected models for the ex 
ante real interest differentials are all mean zero stationary processes with seasonal 
components. This provides empirical support for theoretical models of economic 
interdependence which imply a tendency towards real rate equality. Deviations from real 
rate equality are short-lived. The finding supports that of Modjtahedi (1988). 
Kugler and Neusser (1993), on the other hand, analyze the dynamic behavior of 
real interest rates by using a stationary multivariate time-series approach based on the 
concept of co-dependent time series. The goal is to search for linear combinations 
between time series which have a lower-order moving average representation than the 
original series. Such linear combinations may be interpreted as long-run equilibrium 
relations. Different from previous studies, the length of adjustment process can also be 
tested. However, the framework assumes stationary time series. Monthly data of the 
United States, the United Kingdom, Germany, France and Switzerland over the period 
1980 to 1991 are utilized. The unit root hypothesis of the individual real interest rate is 
easily rejected in the pretest. The results of the codependent method show that deviations 
from real interest rate parity are significant in the short run but disappear in the long run. 
In addition, for most pairs of countries, the hypothesis of a zero long-run mean of the real 
interest rate differential cannot be rejected. By contrast to the above paper, Kugler and 
Sohwendener (1993) consider quarterly data from 1973 to 1992 for short and long rates 
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and they base the expected inflation rate on the forecast of an AR(4) process of inflation. 
Their sample only includes the United States, Germany and Switzerland. The results show 
that the adjustment of the short term real interest rate differential between the United 
States and Germany or Switzerland is indicated to extend over for quarters. However, the 
adjustment for real long term interest rate differentials takes much longer. Thus, their 
findings indicate that there is a long run international comovement of real interest rates. 
The results confirm the findings ofKugler and Neusser (1993). 
Goh (1994), in particular, studies the real interest rate equality for the case of 
Malaysia. Unit root test of real interest differential is performed by the Dickey-Fuller and 
the Phillips-Perron tests. Non-overlapping monthly data of rates of returns for holding 
assets denominated in five currencies (the US dollar, British pound, Deutsche mark, 
Japanese yen and Singapore dollar) are examined. The sample periods mainly run from 
1975:4 to 1991:12. The results show that the real interest rate differentials are stationary 
over time in the case of Malaysian asset market. The result suggests that deviations from 
the real interest rate equality exist only temporarily and they evolve stochastically around a 
long-run value of zero. 
Recently, Goodwin and Grennes (1994) argue that the conventional test of real 
interest rate parity may be misleading as transactions costs are not taken into account. 
Thus, a transaction cost band may inhibit the one-to-one correspondence between changes 
in real rates in alternative countries that is presumed by conventional tests. Besides, the 
existence of nonstationarity in the real interest rate series utilized to evaluate interest 
equalization may have led to incorrect statistical inferences in conventional tests. Thus, 
Goodwin and Grennes conduct an alternative empirical investigation of real interest rate 
parity within the context of cointegration and stationarity tests. In particular, the 
individual real rate series is undertaken the Dickey-Fuller unit root test at first stage and 
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then the real rate parity cointegration is tested by the augmented Dickey-Fuller test, the 
Johansen test and the Multivariate cointegration test. Monthly Eurocurrency rates and 
money market rates covered 1975 to 1987 for the United States and other nine OECD 
countries are used. The test results show that in most cases, the null hypothesis of unit 
root cannot be rejected. However, the results of cointegration provide strong support for 
real interest rate parity. The bivariate parity relationship with the United States real rates 
appears to be the strongest for the United Kingdom and Canada and the weakest for the 





For each country, the ex ante real interest rate on aj-period bond which is held for 
j periods is defined from the Fisher (1930) equation as the nominal interest rate minus the 
expected inflation ra te � � � i . e . , 
en’j=it’�Et7rtj (1) 
where, erf j = the expected real return earned by holding thej-th period 
bond from time t to t+j. 
it J = the nominal interest rate at time t on the j period bond, held 
to maturity at time t+j23. 
EtTTfj = the expected inflation rate formed at time t in that 
country from time t to t+j. 
Similarly, the ex ante real interest rate of the foreign country is given by 
令 《 厂 五 ( 2 ) 
where asterisks denote corresponding variables of the foreign country. 
22Following Mishkin (1981’ 84)，all returns, inflation and interest rates are assumed to be continuously 
compounded so that the usual additional second-order term is not needed in the equation (1). 
23The definition will not consider the taxation of nominal interest rates. 
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However, these ex ante real rates are unobservable. Thus, we are forced to work 
with the observable ex post real rates. Following Cumby and Mishkin (1986), the ex post 
real rate on aj-period bond held until maturity is defined as^^� 
� = �厂 冗 t � j (3) 
where, r ) � � = t h e real return at time t earned from holding the bond for j 
periods. 
it j = the nominal interest rate ofj-periods, held to maturity at time 
t+j25. 
TTf j = the realized inflation rate from time t to t+j. 
Similarly, the ex post real interest rate of the foreign country is given by 
心 • 乂 . ⑷ 
where asterisks denote corresponding variables of the foreign country. 
Substituting (1) into (3)，the ex post real rate can be expressed as 
^tj = ertj + E��冗t，j = ertj + Stj (5) 
where, e^ = � / � • � 7r“j = the forecast error of inflation. 
24Modjtahedi (1988) and Goodwin and Grennes (1994) also employ this definition in their studies. 
25 As discussed in Cumby and Mishkin (1986)，if we consider assets held to maturity, then there is no 
uncertainty about nominal interest rates. 
33 
Rational expectations are assumed and so 
= 0 (6) 
where, O^ = all available information at time t. 
4.2 Testing for Unit Roots 
To apply standard inference procedures in a dynamic time series model, the various 
variables are needed to be stationary because the majority of econometric theory is built 
upon the assumptions of stationary. There are significant differences between stationary 
and non-stationary time series. The shocks to a stationary time series are only temporary 
and the long-term forecasts of a stationary series will converge to the unconditional mean 
of the series. On the other hand, a non-stationary time series necessarily has permanent 
components. This implies that the mean of a non-stationary series will change over time. 
Thus, several statistical tests of unit roots will be employed to test the stationarity in real 
interest rate time series. 
4.2.1 The Dickey-Fuller (DF) Unit Root Test 
Dickey and Fuller (1979,81) present a class of test statistics generally used to test 
that a pure AR (1) process (with or without drift) has a unit root. The DF tests assume 
that the disturbance term is identically and independently distributed with constant 
variance. Let the time series satisfy one of the following data generating processes: 
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尸 , 〒 , 一 1 + f , (7) 
rt=Po 年 ( 8 ) 
rt=Po+P\t+prt - \ + t^ (9) 
where e^  � i . i . d . (o, o^)’ 
t is a time trend, 
Vq is the initial condition and is assumed to be known constant. 
The difference between the three processes concerns the presence of the 
deterministic element (J5q) and linear time trend {fiyt). The first is a pure random walk, 
the second adds an intercept or a drift term, and the third includes both a drift and linear 
time trend. Dickey and Fuller (1979) consider the problem of testing the null hypothesis 
H q \ p = 1 versus Bi:/?<1’ i.e., non-stationarity vs. stationarity, suggesting three 
corresponding regression equations that can be used to test for the presence of a unit root: 
= + (10) 
+ (11) 
+ (12) 
where, A is the first-difference operator, i.e. Ar, = r, — r,一 
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The parameter of interest in all the regression equations is if / = 0 cannot be 
rejected, the time series r, contains a unit root. Actually,代：p = 1 is equivalent to H^ -.y 
= 0 (since y - p - 1 ) . The methodology is precisely the same, regardless of which of the 
three forms of the equations is estimated. The test is implemented by estimating one (or 
more) of the equations above using OLS in order to obtain the estimated value of y and 
associated standard error. Then, the 't-like' statistic is calculated from the ratio of y to its 
standard error. The null hypothesis that the time series contains a unit root is rejected if 
the resulting OLS t-statistic, / ( ^ � i s smaller than the critical value in the Dickey-Fuller 
table. 
Besides, another test statistic , T*( / ) , which is based on estimated OLS 
autoregressive coefficient could be calculated^^. The distribution of this statistic was 
calculated under the assumption that the true value of p is unity. The critical values have 
been reported in Fuller (1976) and are reproduced in the Table A2 of Appendix A. In 
addition, Dickey and Fuller (1981) suggest two F-statistics for the joint null hypothesis 
= = / = 0 and y l^ = / = 0 , denoted as O j and O3 respectively. Note that under 
the null hypothesis, O 2 and O 3 will not have the standard F distributions, instead they are 
functions o f Brownian motion. The relevant empirical distributions for the test statistics 
have been tabulated by Dickey and Fuller (1981). The critical values for the Dickey-Fuller 
test based on the OLS F-statistic are reproduced in the Table A3 of Appendix A. Note 
that the critical values given in Table Al, A2 and A3 of the Appendix A crucially depend 
on the sample size and whether an intercept or a time trend is included in the regression 
equation. 




4.2.2 The Augmented Dickey-Fuller (ADF) Test 
Said and Dickey (1984) have shown that the Dickey-Fuller procedure, which was 
originally developed for autoregressive representations of known order, remains valid 
asymptotically for a general ARIMA (p, 1，q) process in which p and q are of unknown 
orders. In addition, the procedure can also test the presence of a trend component. 
Analogous to the DF tests, the ADF tests assume that the error terms are 
statistically independent and have a constant variance. Note that not all time-series 
processes can be well represented by the first-order autoregressive process. The ADF 
tests assume that an individual real interest rate f) follows an AR(P) process. The 
procedure involves estimating the following p-th order autoregressive process: 
p 





- 1 + 1 ( 1 5 ) 
1=2 
where, t is linear time trend; 
P is the number o f lags for the autoregressive process . 
A non-stationary process will be indicated by a zero-value of y and the underlying 
data generating process is said to contain a unit root. The null hypothesis that y = 0 
against the alternative hypothesis that y < 0 can be evaluated using the Dickey-Fuller 
t, 
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statistics. Similar to the DF test, both 't-like' statistic and T*(5>) will be utilized. Again, 
the appropriate statistic to use depends on the deterministic components included in the 
regression. Critical values of the corresponding statistics have been provided by Fuller 
(1976) and Dickey and Fuller (1981). Those tables are reproduced in the Appendix A. 
One of the practical problems is to choose the appropriate lag length for the ADF 
tests. When additional lags are added to the model, the estimated residuals sum of square 
is reduced at the expense of losing the degree of freedom. On the other hand, too few 
lags will not appropriately capture the actual error process. Thus, the order of p is 
selected to ensure that the residual series exemplifies a white noise process. In practice, 
the order of p must be empirically determined using the available data. The Schwarz 
Bayesian Information Criterion (SBIC) is employed in this encF. Lutkepohl (1985) 
recommends to use the SBIC since it yields a consistent estimate of p and performs quite 
well in moderate sized samples. 
4.2.3 The Phillips and Perron (PP) test 
An alternative approach, based upon the Dickey-Fuller procedure has been 
presented by Phillips (1978) and Phillips and Perron (1988). This approach is 
nonparametric with respect to nuisance parameters. Actually, the PP test uses a 
nonparametric correction for serial correlation. As a result, the PP test allows for a very 
wide class of time series models in which there is a unit root. While both the simple DF 
and the augmented Dickey-Fuller test statistics are based upon the assumption that the 
disturbance term is identically and independently distributed, Phillips and Perron 
27See Judge et al (1985，p. 688) for discussion of the information criteria. 
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suggest amending these statistics to allow for weak dependence and heterogeneity in s^. 
The PP tests accommodate models with a fitted drift and a time trend so that they may be 
used to discriminate between unit root nonstationarity and stationarity about a 
deterministic trend. In addition, the method seems to have significant advantages when 
there are moving average components in the time series and offers a promising alternative 
to the Dickey-Fuller procedures^^. 
The computation of the Phillips-Perron t-statistics, denotes as for testing 
the null hypothesis that X= 1 (against /I < 1) is premised on non-parametric adjustments 
to the Dickey-Fuller t-statistic using sample autocovariances of the residuals estimated 
from the following linear regressions: 
+ (16) 
� = A > + A k > / - 1 + 吟 (17) 
where, t is linear time trend; 
cOt is such that E O � = 0 but there is no requirement that the 
disturbance term is serially uncorrelated or homogeneous. 
According to the procedure outlined in Phillips and Perron (1988) to account for 
serial correlation and heterogeneity in the error process^^. Besides, the test statistic T*(p-
1) can be employed. In addition, the test statistics O3 is used to test the significance of 
28Schwert (1989) shows, using Monte Carlo analysis, that both the DF test and the PP test tend to exhibit 
rather poor behavior in the presence of certain types of serial correlation. 
29In the calculation ofVar (¥丁）(in Phillips' notation), we employ the SBIC in choosing the lag length. 
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the joint parameter restrictions of y j^ = 0 and A = I. The empirical distributions of those 
test statistics are the same as the ADF tests and the critical values are given in Appendix 
A. 
4.2.4 Testing for structural change 
When there are structural breaks, the various Dickey-Fuller and Phillips-Perron 
test statistics are biased towards the non-rejection of a unit root. If it is suspected that 
structural break has occurred, special care must be taken. As suggested in the previous 
chapter, there may be structural breaks for the Asian Four Little Dragons. In particular, 
the United States and the Asian FLDs have undertaken financial reforms and some even 
shift the exchange rate regimes, it is suspected that there are possible breaks that may 
affect the previous results. Besides, it also show the robustness of the previous results. 
One obvious econometric procedure to test for unit roots in the presence of a structural 
break involves splitting the sample into two parts and using the above three unit-root tests 
on each part. However, this procedure will lose the degree of freedom for each of the 
resulting regressions greatly. 
Recently, Perron (1989) carries out tests of the unit-root hypothesis against the 
alternative hypothesis of trend stationarity with a break in the trend occurring at the Great 
Crash of 1929 or at the 1973 oil-price shock. His results reject the unit-root null 
hypothesis for most of the Nelson-Plosser macroeconomic data series. Those results 
imply that the only shock that has a permanent effect on the long-run level of most 
macroeconomic aggregates is associated with the Great Depression and the first oil-price 
crisis. However, a skeptic of Perron's approach would argue that his choices of 
t, 
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breakpoints are based on prior observation of the data and hence problems associated with 
"pre-testing" are applicable to his methodology. 
Zivot and Andrews (1992) consider a variation of the Perron's test in which the 
breakpoint is estimated rather than fixed. It may be more appropriate than Perron's 
because it bypasses the problem of data-mining. Actually, they question Perron's null 
hypotheses which take the break fraction (入=Tb/T) to be exogenous and instead treat the 
structural break as an endogenous occurrence. In this study, we will consider Model A 
which allows for a one-time change in the level of the series and Model B which allows a 
change in the slope of the trend function without any sudden change in the level at the 
time of the break. Following Zivot and Andrews (1992), the null hypothesis for the two 




+ 过， （18) 
For the alternative hypothesis, we assume that {/;} can be represented by a trend-
stationary process with a one-time break in the trend occurring at an unknown point in 
time. We should estimate the breakpoint that gives the most weight to the trend-





二 ; + r'DT^cl) + + i ” A / ; _ , ( 2 0 ) 
;=i 
where DU,(A)=1 if t > TX, 0 otherwise; DT^(X)=i'lX if t > T人，0 otherwise. 
Following the practice of Zivot-Andrews, "hats" are put on the X parameters in those two 
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equations to emphasize that they correspond to estimated values of the break fraction. 
The procedures to determine the breakpoints and minimum t statistics are same as Zivot 
and Andrews (1992). 
4.3 Tests for the Real Interest Rate Parity (RIRP) 
4.3.1 Tests for the short-run RIRP 
a). Hypothesis: Short-run real interest rate parity implies that the ex ante real interest rate 
differential between domestic and foreign country, eVf j - er*j, is strictly constant and 
zero, i.e., er^  j - e r : j = O^ o. 
b). The statistical framework 
Assume the rational expectations framework, that is, ；r:,=五(;r,Jn,)，where 
£"(.1.) denotes the conditional expectations operator and Clf is an information set 
available when expectations are formed at time t. Besides, we will further assume 
^ t ~ i h j ~ ^ t j ) is a covariance-stationary, ergodic stochastic process and 
that Qf 一 j, j>0, is part of the information set. 
Same as Gaab et al (1986), the following linear least squares regression is 
employecPi. 
30The hypothesis is same as Gaab et al (1986). 
3iThis formulation is also employed by Cumby and Obstfeld (1984). We can consider the possible 




冗Ui - = + ('；； - c ) + (21) 
with ao = E人TTf j. - ttIJ- aiEt[it j 一 ( 2 2 ) 
= - 7i*t�j,itj-i;’j)/—kj ' 0 (2” 
where Cov(.) is the covariance operator and Var(.) is the variance operator. The 
variable w, is defined as tt^ j - 7r*f j - 一 1，々  j and R denotes the linear 
regression operator. Thus, Uf is a zero-mean regression error term which is uncorrelated 
with the interest rate differential. 
Actually, the difference between the domestic and foreign inflation rate can be 
splitted into an expected and unexpected component: 
气 y -冗〜、j = - + 一 - E人TTtj 一 TTIj)} (24) 
As if J - if J is known at time t, the unexpected component of inflation rate 
differential is orthogonal to i f j - i f j by virtue of the rational expectation hypothesis. 
Hence, it follows 
a 丨 = - < , ) , / , , - C ) (25) 
Thus, the coefficient measures the relative contribution of the expected 
inflation differential E人T T f ’厂 / “ j ) to the variance of ( " j • 一 � y ) . Substituting 
hj - = eri广 erlj+Ef [；rt,j 一 into (22) yields 
43 
_ 厂。 ]五 , “ J . - 冗 U } + C o v “ ’ y - 心 E 人 T T t j - 心 ) } 
1 厂以产{五巧，厂 < / ) } + 2Cov{e/>，广 e心，五,(;r,，厂;r;;，y)} + F a 小/>，广 e 心 ) 
(26) 
implying the following proposition: 
If > 1/2, the variance of the rationally expected inflation rate differential, i.e., 
Var (TTf j - TTf j ^}, is larger than the variance of the ex ante real interest rate 
differential, i.e., Var eVf j - er* 
Otherwise, Var^Efi^TTfj - ；r*y)} is smaller than V a r { e r t j - e r * J \ . 
Same as Gaab et al (1986), the short run real interest rate parity implies that the 
coefficient restrictions a^ = 1 and a^ = O^ ^ 
4.3.2 Tests for the long-run RIRP 
a). Hypothesis: Long-run real interest rate parity implies that real interest rate differential 
is not expected to be strictly constant. Moreover, on average across time, the real interest 
rate differential follows a zero-mean stationary process]�. 
32This short-run testing equation is similar to the one which is proposed by Cumby and Obstfeld (1984). 
33Kugler and Neusser (1993) state the RIRP as follows: With stationaiy real rates, the RIRP can be said 
to hold in the long-run if the unconditional means of the are the same across countries. 
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b). The statistical framework 
We will employ the same statistical framework as above. In this case, the long-run 
RIRP cannot be rejected if at least the restriction a^ = { \ - y holds34. 
On the other hand, given the estimated regression coefficients and their standard 
errors, the hypothesis of long-run real interest rate parity can be tested directly. The 
restrictions on regression coefficients implied by the long-run real interest rate parity are 
tested as follows. In order to test whether the 'average' change in the nominal interest rate 
differential equals the 'average' inflation differential, i.e. eJ^“j - i * j ) = E人Tif j - ；r* y) 
or equivalently aQ = { l - a i ) E f [ i f j we simply perform the regression 
{ k y - 冗 U - k j - C ) } = (27) 
where d is the regression coefficient of the constant and v, denotes the regression 
residuals. If the estimated coefficient of the constant term d significantly differs from zero， 
the long-run RIR parity must be rejected. 
c). Unit roots and the long-run RIRP^^ 
The hypothesis of long-run RIRP can be tested by investigating the stationarity of 
real interest rate difFerentiaP^. 
34Gaab et al (1986) considers it as 'weak' form parity condition. 
35lt can show the robustness of the previous results. 
36Gbh (1994) and Goodwin and Grennes (1994) also employ similar method in their studies. 
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Using the ex ante parity condition, that is, eVf j = er*j, and since the ex post 
domestic and foreign real interest rates are given by r,, = i,,-n,, and r* = i*.-n . 
l*J *>} ttj tyj 
respectively, the ex post real interest differential can be written as 
心 - ( 2 8 ) 
where Uf =冗“】-EfTUfj and u^ = TTf j -EfTTfj represent the forecast errors of 
the domestic and foreign rates of inflation respectively. 
Under any reasonable model of rational expectation, the inflation forecast errors 
should be stationary, fluctuating around a zero-mean level. Thus, real interest rate parity 
may prevail periodically when u^ 一 u* across the zero line. We use W^ to represent all the 
elements that contribute to a non-zero value of real interest differential. Equation (25) can 
be written as 
(29) 
The main concern is whether the observed deviations from the real interest rate 
parity are of transitory or permanent nature. If W^  follows a zero-mean stationary process, 
it is obvious that the parity condition holds in the long run while short-run departures can 
exist. 
In this case, three methods of unit root tests will be employed to test the 
stationarity of real interest rate differentials. In addition, the Zivot-Andrews test which 




The empirical analysis will use both the monthly and quarterly data for the United 
States and the Four Little Dragons, namely, Hong Kong, Korea, Taiwan and Singapore. 
The sample period cover the period from 1973:1 to 1994:6 for monthly data and from 
1973:Q1 to 1994:Q2 for quarterly data. The inflation rates are measured using the 
Consumer Price Index (CPI). The real interest rates are calculated by subtracting the 
inflation rates from the corresponding nominal interest rates. 
In order to facilitate the comparison of the empirical results, all data are defined in 
percent per annum. Interest rate data are continuously compounded rates of interest. 
Besides, the United States has been taken as the reference country. As explained in 
Modjtahedi (1988)，it is mainly due to the usual large-country assumptions that there is a 
unidirectional causality from the United States to the FLDs real rates so that if the rates 
are equal in the long run, it must be that they are equal to the United States real rates. 
Different from other studies, we will employ several measures of nominal rates 
such as discount rate, saving rate and time deposit rate. The source and details of data 
employed are summarized in the following table. 
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Region Vaiables Period Period Source 
‘ * MONTHLY "QUARTERLY 
United States 
Discount rate 1/73 - 6/94 Q1/73 - Q2/94 * 
Treasury Bill 1/73 - 6/94 Q1/73 - Q2/94 • 
1-month deposit rate 1/73 - 6/94 * 
、 3-month deposit rate 1/73 - 6/94 Q1/73 - Q2/94 * 
CPI 1/73 - 6/94 Q1/73 - Q2/94 * 
Hong Kong 
Best lending rate 1/73 - 6/94 Q1/73 - Q2/94 
1-m saving rate 1/73 - 6/94 • • 
3-m time deposit 1/73 - 6/94 Q1/73 - Q2/94 ** 
Interbank interest rate 1/73 - 6/94 Q1/73 - Q2/94 
CPI 1/73 - 6/94 Q1/73 - Q2/94 “ 
Singapore 
Interbank rate 1/73 - 6/94 Q1/73 - Q2/94 * 
矣 3-m time deposit Q1/73 - Q2/94 * 
CPI 1/73 - 6/94 Q1/73 - Q2/94 * 
Korea 
Discount rate 1/73-6/94 Q1/73 - Q2/94 * 
Money market rate Q4/76 - Q2/94 * 
Time deposit rate 1/73 - 6/94 Q1/73 - Q2/94 * 
CPI 1/73 - 6/94 Q1/73 - Q2/94 * 
Taiwan 
Rediscount rate 1/73 ‘ 6/94 Ql/73 - Q2/94 *** 
Saving Rate 1/73 - 6/94 Ql/73 - Q2/94 … 
1-m time deposit rate 1/73 - 6/94 … 
3-m time deposit rate 1/73 - 6/94 Ql/73 - Q2/94 … 
CPI 1/73 - 6/94 Ql/73 - Q2/94 ； ^ . 
Notes: 
*： Data from the International Financial Statistics of IMF. 
•*： Data from the various issues of the Hong Kong Monthly Digest of Statistics. 
***:Data from the various issues of the Industry of Free China. 
CHAPTER VI 
EMPIRICAL RESULTS 
6.1 Individual Real Interest Rates 一 Descriptive Statistics 
Table (1) reports the statistics on monthly real interest rates for five regions, 
namely, Hong Kong, Korea, Singapore, Taiwan and the United States. Column (1) 
presents the mean of real rate during the sample period, 1973:1 to 1994:6. Except for 
the real rates rh2 (i.e., saving interest rate of Hong Kong minus the inflation rate) and 
rkl (i.e., discount rate of Korea minus its inflation rate), all other mean real interest 
rates are positive and statistically significant different from zero. Moreover, 
concerning the real rates of Hong Kong, rh2 is substantially negative and far apart 
from rhl. It is because the nominal rates employed in calculating the corresponding 
real rates for rh2 is the saving interest rate and that of rhl is the besting lending rate 
and the latter is much higher than the former at every period. The standard deviation 
is reported in column (2) to provide additional information about the variability of the 
real rates. The results show that most of the real rates of FLDs exhibit a large degree 
of variability and that of Taiwan is the most volatile. In addition, those statistics on 
quarterly real rates are reported in Table (2). The results give almost the same 
conclusions except that those means are more close to zero for corresponding real 
rates. 
Besides, to know more about the behavior of real rates in the preliminary 
study，visual inspection of data is a necessary step. Thus, Figures 1 to 6 present the 
time series plots of monthly real interest rates in levels. The graphs show that real 
rates fall sharply during the 1973 oil crisis. It is consistent with the very high 
international inflation at that time. In addition, the United States and Korea also 
experienced a large drop in real rates at 1980. For the United States, Huizinga and 
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Table 1 
Summary Statistics of Individual Monthly Real Interest Rates 
Standard 
Regions Mean deviation t-statistic 
Hong Kong 
rhi =blrh - ccpih””" 0.460 3.975 1.857 
rh2 = mirh - ccpih -4.419 3.982 -17.828 
rh3 = ibrh - ccpih -1.367 4.412 -4.976 
Singapore 
rsl =ibrs - c c p i s 1 . 4 1 2 6.310 3.615 
Korea 
rkl = d c r k - c c p i k - 1 . 1 4 4 5.806 -3.165 
rk2=tdrk- ccpik 1.670 5.917 4.535 
Taiwan 
rt l =rdrt - ccpit 0.331 8.509 0.625 
rt2 = srt-ccpit 2.889 9.791 4.740 
rt3=t1mrt - ccpit 3.066 9.655 5.101 
United States 
m l =dcru - ccpiu~ 1.198 2.496 2.496 
ru2=tbill - ccpiu 2.496 2.959 13.547 
ru3=d1mru - ccpiu 1.311 2.787 7.557 
Notes: 
(1). The sample period used is from 1973:1 to 1994:6. 
The total number of observations used is 258. 
(2). birh = best lending rate of H.K.; m1rh = 1-month interest of H.K.; 
ibrh = interbank interest rate of H.K.; ccpih = inflation rate of H.K. 
ibrs = interbank interest rate of Sing.; ccpis = inflation rate of Sing. 
dcrk = discount rate of Korea; tdrk = time deposits rate of Korea; 
ccpik = inflation rate of Korea 
rdrt = rediscount rate of Taiwan; srt = saving rate of Taiwan; 
t1mrt = 1-minth time deposits rate of Taiwan; ccpit = inflation rate of Taiwan. 
dcru = discount rate of U.S.; tbill= treasury bill; ccpiu = inflation of U.S.: 




Summary Statistics of Individual Quarterly Real Interest Rates 
Standard 
Regions Mean deviation t-statistic 
Hong Kong 
rhi =blrh - c c p i h 0 . 4 9 8 3.867 1.187 
rh2 = m3rh - ccpih -3.017 3.581 -7.768 
rh3 = ibrh - ccpih -1.211 4.311 -2.606 
Singapore 
rsl =m3ibrs-ccpis 1.292 6.358 1.885 
rs2 = m3tdrs-ccpis 2.056 2.200 7.819 
Korea 
rkl =clcrk - ccpik -1.190 5.760 -1.916 
rk2 = mmrk - ccpik 5.168 4.527 9.618 
rk3=tdrk - ccpik 1.676 5.850 2.657 
Taiwan 
rt l = rdrt - ccpit""“ 0.842 9.301 0.840 
rt2 = srt - ccpit -1.934 9.772 -1.835 
rt3=t1mrt - ccpit 0.122 9.757 0.116 
United States 
m l =dcru - ccpiu 1.185 2.476 4.414 
ru2 = tbill - ccpiu 1.307 2.758 4.369 
ru3=m3dru - ccpiu 2.707 2.830 8.817 
Notes: 
(1) The sample period is from 1973:Q1 to 1994:Q2. 
The total number of observations used is 86. 
(2). The t-statistic is for the null hypothesis of zero mean. 
The critical value of t-statistic at 5 percent level is 1.96. 
(3). blrh = best lending rate of H.K.; m3rh = 3-month deposit rate of H.K.; 
ibrh = interbank interest rate of H.K.; ccpih = inflation rate of H.K. 
m3ibrs = 3-month interbank rate of Singapore; ccpis = inflation rate of Sing.; 
m3tdrs = 3-month time-deposit rate of Singapore. 
dcrk = discount of Korea; tdrk=time-deposit rate of Korea; 
mmrk = money market rate of Korea; ccpik = inflation rate of Korea. 
rdrt = rediscount rate of Taiwan; t3mrt = 3-month time-deposit rate of Taiwan; 
srt = saving rate of Taiwan; ccpit = inflation rate of Taiwan. 
dcru = discount rate of U.S.; m3dru = 3-month deposit rate of U.S.; 
tbill = rate of treasury bill; ccpiu = inflation rate of U.S. 
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Mishkin (1986) suggest that the Federal Reserve changed its operating procedures 
away from interest-rate smoothing in October 1979 and resulted in noticeable change 
in the behavior of real rates. Concerning Korea, it is mainly due to inflation averaging 
over 20 percent during 1979-81. After 1985, the real rates of Hong Kong are mainly 
negative whereas those of the other four countries are mainly positive. 
6.2 Stationarity of Real Interest Rates 
6.2.1 Monthly Results 
Both the t-tests and T*y tests are implemented for all available real interest 
rates. In each case, three methods of unit root test (the simple DF unit root test, the 
augmented DF unit root test and the PP unit root test) are applied. Table (3) reports 
the monthly results of unit root test which are based on OLS t-statistic (i.e., t-tests). 
The appropriate critical values are shown at the bottom of the table. For Hong Kong, 
the test results overwhelmingly reject the unit root hypothesis of real rates in levels. 
Regarding Korea and Taiwan, under the formulation with drift only, all three tests 
strongly reject the null hypothesis. Besides, under the formulation of without trend or 
with drift and trend, both the augmented DF test and the PP test provide evidences 
that are inconsistent with the unit root hypothesis. However, for the United States and 
Singapore, the results only reject the hypothesis of unit root in case without drift. 
Thus, the stationarity of real interest rates for Hong Kong, Korea and Taiwan are 
strongly supported. On the other hand, the results for Singapore and the United States 
are mixed since the results seem to be consistent with unit root real rates under the 
formulation with drift and trend. Concerning the United States, the results are 
consistent to the existing literature because Rose (1988) supports the nonstationarity 
of real rates whereas Choi (1994) finds the opposite results. On the other hand, the 
results of Singapore are sensitive to the choice of variables and it may be due to data 
constraints. 
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Moreover, Table (4) presents the monthly results of unit root tests which are 
based on estimated OLS autoregressive coefFicient(i.e. T*^ tests). The tests yield the 
similar conclusions but the latter have slightly higher power. Moreover, it can show 
the robustness of the test results. 
To sum up, the results for Hong Kong, Korea and Taiwan seem to support the 
stationarity of real rates whereas those of the United States and Singapore are mixed. 
6.2.2 Quarterly Results 
To check the results further, both the t-tests and T*^ tests for unit root are 
applied to the quarterly data. Table (5) reports the results of t-tests with different 
formulations whereas Table (6) presents those of T* / tests. Same as the monthly 
conclusions, the results of Hong Kong provide evidences that are inconsistent with the 
unit root hypothesis and suggest that the real rates are stationary. Regarding 
Singapore, the results seem to reject the null hypothesis of unit root real rates. With 
respect to Korea and Taiwan, the results yield the almost identical conclusion as the 
monthly results, that are, real rates are stationary. On the contrary, the results of the 
United States seem to provide evidence consistent with the unit root hypothesis. 
As a result, from both monthly and quarterly results, we can draw clear cut 
conclusion for Hong Kong, Korea and Taiwan that the real rates seem to be stationary. 
On the other hand, the results for the United States are still mixed. Thus, a more 
advanced and sophisticated method following the Zivot and Andrews (1992) will be 
utilized in the next section. 
6.2.3 Unit Root Test with Structural Break 
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‘ Table 3 
Monthly Results of Unit Root Tests for Individual Real Interest Rate which based on estimated OLS t-statistics 
DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
Regions w/o w/o w. drift w/o w/o w. drift w/o w/o w.drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong . 
rh1=blrh-ccpih 、 -3.5 * -3.51 * -3.51 * -3.92 * -3.76 * -3.73 * -3.38 “ -3.63 * -3.65 * 
rh2 = mlrh-ccpih -2.17 * -3.73 * -3.73 * -3.40 * -3.50 * -3.45 • -1.98 * -3.71 • -3.72 * 
rh3 = ibrs-ccpih -4.74 * -5.00 * -5.01 * -3.57 * -3.71 * -3.67 * -4.37 * -4.68 * -4.69 * 
Singapore 
rsl =ibrs - ccpis""“ -2.12 * -2.21 -2.10 -2.28 * -2.41 -2.21 -2.24 * -2.22 -2.12 
Korea 
rk l = d c r k - c c p i k - 2 * -2.06 -2.26 -3.14 » -3.27 * -3.65 * -2.65 • -2.57 -2.76 
a rk2=tdrk-ccpik -1.88 * -1.93 -2.14 -2.72 * -2.75 * - 3 . 1 7 " -2.39* -2.44 -2.66 
o 
Taiwan 
r t l = r d r t - c c p i t - 2 . 3 6 * -2.37 -2.58 -3.02 * -3.16 “ -3.06 -2.91 * -3.27 * -3.53 * 
rt2 = srt - ccpit -7.57 * -7.66 * -8.19 * -3.45 * -3.62* -4.69 * -7.49 * -9.14 * -9.70* 
rt3=t1mrt-ccpit -2.24 * -2.23 -2.54 -3.09 * -3.05 * -2.98 -2.76 * -3.08 * -3.48* 
United States 
ru1 =dcru - ccpiu -1.29 -1.40 -1.52 -1.52 -1.76 -1.86 -1.53 -1.59 -1.73 
ru2=tbill - ccpiu -1.88 * -2.08 -2.34 -2.01 * -2.23 -2.50 -2.05 * -2.34 -2.63 
ru3 = cnmru-ccpiu -2.01 * -2.53 -2.59 -2.11 * -2.49 -2.56 -2.06 * -2.83 ** -3.37 * 
Notes: 
(1). The total number of observations used is 258. 
(2). The critical values for t-statics w/o drift and trend, with drift but w/o trend, with drift and trend at the 
5 and 10 per cent level are -1.95, -2.88, -3.43 and -1.62, -2.57, -3.13 respectively for sample sizes 250. 
(3). *: Significant at 5 percent level; Significant at 10 percent. 
Table 4 
Monthly Results of Unit Root Tests which based on estimated OLS Autoregressive Coefficient 
(individual real interest rate) 
' DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
Regions w/o w/o w. drift w/o w/o w. drift w/o w/o w. drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong 
rh1=blrh-ccpih -23.5* -23.8* -24.0 * -24.2 * -30.8 * -27.6 * -21.8* -22.1* -22.4 * 
rh2 = m1rh-ccpih -9.6 * -25.6 * -26.7 * -9.7 * -29.4 * -27.8 * -8.0 * -29.1 * -25.6 * 
rh3 = ibrs - ccpih -41 . 8 " -46.0 * -46.3 » -26.5* -29.4 * -29.0* -34.9 ^ -39.7 * -40.0 * 
Singapore 
rs l =ibrs-ccpis -8.2 * -8.8 -10.3 -8.8 * -9.6 -9.5 -9.3 * -8.8 -9.0 
Korea 
rk1=dcrk-ccpik -7.8* -8.2 -9.4 -18.5 * -20.0* -23.5 * -13.8 ^ -12.8 * -14.3 




rt1 = rdrt - ccpit -11.0* -11.1 -12.8 - 1 9 . ” -21.8* -25.4* -16.8* -21.2* -24.4 * 
r t2= srt - ccpit -94.1 * -96.2 * -107.1 * -36.9 * -45.2 * -133.6 * -91.3 * -146.4 * -162.1 * 
r t3= t lmr t-ccp i t -9.9 * -9.9 -12.5 -17.3* -17.9* -23.4* -15.2* -18.8* -23.7* 
United States 
ru1=dcru-ccpiu -3.3 -3.9 -4.7 -4.5 -5.5 • -6.7 -4.6 -4.6 -6.7 
ru2= tbill-ccpiu -7.0* -13.1* -10.7 -8.2 ^ -15.6 ^ -16.9 -8.3 * -14.4 * -12.8 
ru3 = d1mru-ccp.u -7.8 * -12.6 * -13.3 -8.3* -9.3 -10.4 -8.8 * - 1 1 . 3 * _ _ _ 
Notes: 
(1). The total number of observations used is 258. 
(2) The critical values for T-statistics w/o drift and trend, with drift but w/o trend, with drift and trend at 
the 5 and 10 per cent level are -8.0, -14.0, -21.3 and -5.7, -11.2, -18.0 respectively for sample sizes 250. 
(3). *:Significant at 5 percent level; 
*•： Significant at 10 percent level. 
‘ Table 5 
Quarterly Results of Unit Root Tests for Individual Real Interest Rates which based on estimated OLS t-statistic 
DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
Regions w/o w/o w. drift w/o w/o w. drift w/o w/o w. drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong 
rh1 =blrh - ccpih -3.2 * -3.22 * -3.18 ** -3.12 * -3.19 * -3.09 -3.06 * -3.22 * -3.18 ** 
rh2 = m3rh - ccpih -2.7* -3.49 * -3.48 * -3.36 * -4.29* -4.24 * -2.44 * -3.50 * -3.49 * 
rh3 = ibrh - ccpih -3.6 * -3.74 * -3.71 * -3.21 * -3.27 * -3.19 ** -3.44 * -3.62 * -3.61 * 
Singapore 
rsl = m 3 i b r s - c c p i s - 1 . 9 * -2.04 -1.87 -3.98 * -5.72 * -5.31 * -2.32 * -2.41 -2.34 
rs2 = m3tdrs-ccpis -2.1 * -2.63 * -2.69 -2.34 * -3.24 * -3.34 • -2.04 * -2.92 * -3.00 
Korea 
s r k 1 = d c r k - c c p i k - 2 . 4 * -2.44 -2.73 -5.06 * -3.83 * -4.57 * -2.83 * -2.90 * - 3 . 1 7 " 
rk2 = mmrk-ccpik -2.3 * -2.12 -2.39 -5.94 * -2.19 -2.55 -1.57 -2.25 -2.54 
rk3=tdrk - ccpik -2.3 * -2.27 -2.59 -5.26 * -3.24* -3.91 * -2.97 * -2.72* -3.02 
Taiwan 
rt l = rdrt - ccpit -2.4 * -2.43 -2.65 -5.06 -5.56 * -4.80 * -3.14 * -3.16 * -3.43 ** 
r t2= srt - ccpit -2.3 * -2.32 -2.61 -5.94 -5.62 * -4.80 * -2.98 * -3.04 * -3.39 “ 
rt3=t1mrt-ccpit -2.3* -2.28 -2.63 -5.26 -5.46 * -4.66 * -2.97 • -2.97 • - 3 . 4 0 " 
United States 
rul =dcru - c c p i u - 1 . 5 -1.55 -1.73 -1.52 -1.69 -1.75 -1.64 * -1.74 -1.87 
ru2= tbill - ccpiu -1.7 * -1.83 -2.11 -1.50 -1.62 -1.82 -1.75 * -1.98 -2.20 
ru3 = m3dru - ccpiu -1.7 * -2.17 -2.30 -1.35 -1.58 -1.63 -1.54 -2.15 -2.22 
Notes: . 
(1). The total number of observations used is 86. 
(2). The critical values for t-statistics w/o drift and trend, with drift but w/o trend, with drift and trend 
the 5 and 10 per cent level are -1.95, -2.89, -3.45 and -1.61, -2.58, -3.15 respectively for sample sizes 100. 
(3). Significant at 5 percent level; Significant at 10 percent level. 
‘ Table 6 
Quarterly Results of Unit Root Tests for Individual Real Interest Rate which based on estimated OLS Autoregressive Coefficient 
DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
Regions w/o w/o w. drift w/o w/o w. drift w/o w/o w. drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong 
rhi =blrh - c c p i h - 1 7 . 8 * -18.2 * -18.3 -17.3 * -18.5 * -18.1 ** -16.3 * -17.7 * -17.7 
rh2 = m3rh - ccpih -12.9 * -21.9 * -21.6 * -15.0 * -33.3 * -30.9 * -10.4 * -21.0 * -20.9 * 
rh3 = ibrh - ccpih -22.8 * -24.5 * -24.7 * -18.7 * -19.9 * -19.4** -20.4 * -22.8 * -23.2 * 
Singapore 
rsl = m 3 i b r s - c c p i s - 6 . 5 ** -4.0 -6.9 -16.0 * -24.9 * -21.7 * -9.8 * -10.2 -10.7 
rs2 = m3tdrs-ccpis -7.9 * -13.5 * -14.0 -10.7 * -23.2 * -24.4 * -7.2 ** -16.3 * -16.9 
Korea 
rk l =dcrk - c c p i k - 9 . 9 * -10.6 -12.3 -26.7 * -30.7 * -39.9 * -15.0 * -15.3 * -17.1 
s rk2 = mmrk - ccpik -3.9 -8.5 -10.2 -4.1 -10.8 -14.1 -4.6 -9.4 -11.3 
rk3=tdrk-ccpik -9.0 * -9.5 -11.5 -3.1 -28.9 * -42.4 * -2.6 -13.8 * -16.0 
Taiwan 
r t l = rdrt - ccpit -11.2* -11.3 * -13.2 -20.4 * -23.9 * -23.6 “ -19.1 * -19.1 * -22.2* 
rt2 = srt - ccpit -10.0* -10.4 -12.7 -20.6 * -21.2* -21.7 * -17.2 * -17.9* -21.7 • 
rt3 = t1mrt- ccpit -10.1 * -10.1 -12.9 -18.2 * -19.6 * -21.4 * -17.2* -17.1 * -21.8 * 
United States 
rul =dcru - ccpiu -4.1 -4.8 -5.9 -4.8 -6.2 -7.4 -5.2 -6.0 -7.0 
ru2= tbill - ccpiu -5.5 -6.6 -8.5 -4.5 -5.7 -7.6 -5.9 ** -7.6 -9.5 
ru3 = d1mru - ccpiu -5.2 -9.2 -10.2 -3.1 -5.6 -4.2 -8.9 -9.5 
Notes: 
(1). The total number of observations used is 86. 
(2). The critical values for T-statistics w/o drift and trend, with drift but w/o trend, with drift and trend at 
the 5 and 10 per cent level are -7.9, -13.7, -20.7 and -5.6, -11.0, -17.5 respectively for sample sizes 100. 
(3). •： Significant at 5 percent level; Significant at 10 percent level. 
When there are points o f structural change, the various Dickey-Fuller and the 
Phillips-Perron test statistics are biased towards the nonrejection of a unit root. Since 
the United States and the FLDs have undertaken financial reforms and some even shift 
the exchange rate regimes, it is suspected that there are possible breaks that may affect 
the previous results. Thus, the Zivot and Andrews (1992)37 unit root tests with 
endogenously determined break-points are applied to those real interest rates. Two 
different formulations for the real interest rate series are adopted. Model A allows for 
a one-time change in the level of series whereas Model B considers a change in the 
slope of trend function without any sudden change in the level at the time of the break 
is allowed. 
Table (7) reports the monthly results of the unit root tests with estimated 
structural-breaks for both models. The critical values of the t-statistics with estimated 
breakpoints are constructed by Zivot and Andrews (1992) and presented at the bottom 
of the table. In Model A, the test results overwhelmingly reject the null hypothesis 
unit root for all the real rates except the discount rate of the United States at 1 percent 
level of significance. Actually, the discount rate of the United States is also significant 
at 5 percent level. The estimated break-points for all the real rates of Hong Kong and 
the United States occurred at September and August of 1980 respectively. However, 
those of Singapore occurred at March of 1993 while Korea at April and May of 1983. 
In case of Taiwan, the estimated break dates are varied for different measures of real 
rates, ranging from February of 1972 to November of 1983. 
On the other hand, concerning Model B, the results also strongly reject the null 
at 1 percent level for the real rates of Hong Kong, Korea, Singapore and Taiwan but 
‘ the United States. The result suggests that a change in the intercept of trend function 
occurring at the break-point for the United States. The estimated break date for Hong 
Kong, same as Model A, is at September of 1980. For the United States, two months 
37 The test is quite sensitive to the break and its critical values are based on asymptotic distribution. 
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ahead of Model A, that is, at June of 1980. Besides, Singapore has a break-point at 
July of 1980 while those of Korea occurred at March of 1983 and September of 1989. 
Lastly, the estimated break-points of Taiwan occurred at April, May and July of 1981. 
Thus, using the Zivot and Andrews unit root test, the monthly results confirm 
the stationarity of real interest rates for Hong Kong, Korea and Taiwan. With respect 
to Singapore, the results add new evidence for the stationarity of real rate. In addition, 
the result of Model A provides strong support for stationarity of the United States real 
rates but that of Model B produces the opposite result. 
Furthermore, the above tests are implemented to the quarterly data and 
reported in Table (8). In Model A, the results strongly reject the null hypothesis for 
Hong Kong, Taiwan and the United States at 1 percent significant level. Concerning 
Korea, the time deposit rate is rejected at 1 percent significant level whereas the 
discount rate cannot be rejected even at 10 percent level. Contrary to the previous 
results, the results support the unit root hypothesis for Singapore. The estimated 
break-points for Hong Kong, Singapore, Taiwan and the United States are at 
1981:Q4, 1993:Q4, 1981:Q3 and 1980:Q2 respectively. In the case of Korea, they are 
at 1981:Q4 and 1993 :Q4. Regarding Model B, the results overwhelmingly reject the 
null hypothesis at 1 percent significant level for Taiwan. Different from monthly 
result, it provides strong evidences that real rates of the United States are stationary. 
However, the results tend to accept unit root hypothesis for Korea and Singapore. In 
addition, the result indicates that the null hypothesis of best lending rate of Hong Kong 
is not rejected at 5 percent level but instead the hypothesis is rejected at 10 percent 
significance level. The estimated break-points are almost same as those of Model A 
except for Hong Kong. Regarding Hong Kong, they are at 1990:Q3 and 1993 :Q4. 
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Table 20 
Monthly results of unit root tests with endogeneously determined break-point 
(Individual real interest rates ) 
Model A Model B 
Break- no. of a t-statistic Break- no. of t-statistic 
Regions point lags ^ ^ of ^ A point lags ^B of ^B 
Hong Kong 
birh-ccpih 1980:9 16 -0.305 -7.308 * 1980:9 16 -0.248 -6.760 * 
mlrh-ccpih 1980:9 16 -0.257 -6.761 * 1980:9 16 -0.240 -6.776 * 
m3rh-ccpih 1980:9 16 -0.308 -7.126 * 1980:9 16 -0.296 -7.465 * 
ibrh-ccpih 1974:11 0 -0.285 -6.753 * 1989:1 0 -0.419 -4.651 * 
Korea 
dcrk-ccpik 1983:4 19 -0.155 -5.678 * 1989:9 19 -0.140 -5.185 * 
tdrk-ccpih 1983:5 20 -0.163 -6.232 * 1983:3 20 -0.130 -5.594 • 
Taiwan 
t1 mrt-ccpit 1975:2 14 -0.876 -7.506 • 1981:4 19 -0.168 -6.887 * 
t3mrt-ccpit 1983:11 18 -3.414 -10.561 • 1981:5 20 -0.206 -8.161 * 
srt-ccpit 1974:11 2 -1.250 -11.560 * 1981:7 20 -0.252 -8.863 * 
rdrt-ccpit 1983:11 20 -3.290 -8.030 * 1981:4 19 -0.165 -6.721 * 
Singapore 
ibrs-ccpis 1993:3 13 -4.373 -5.810 * 1980:7 20 -0.158 -5.867 * 
United States 
dcru-ccpiu 1980:8 15 -0.093 -5.200 ” 1980:6 15 -0.048 -3.427 
tbiil-ccpiu 1980:8 16 -0.154 -5.927 * 1980:6 16 -0.079 -3.976 
dimru-ccpiu 1980:8 16 -0.203 -5.999 * 1980:6 16 -0.087 -3.446 
d3mru-ccpiu 1980:8 17 -0.195 -6.193 * 1980:6 16 -0.078 -3.373 
Notes: 
1. The sample period is from 1973:1 to 1994:6. 
The total number of observations used is 258. 
2. Model A allows for a one-time change in the intercept of the trend function. 
Model B allows a change in the slope of the trend function without any sudden change 
in the level at the time of the break is allowed. 
3. The critical values of t-statistic at 1 and 5 percent for Model A and Model B are -5.34, 
-4.80 and -4.93, -4.42 respectively. 
4. *: Significant at 1 percent level; **: Significant at 5 percent level. 
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Table 8 
Quarterly results of unit root tests with endogeneously determined break-point 
(Individual real interest rate ) 
Model A Model B 
Break- no.of , t-statistic Break- no.of a t-statistic 
Regions point lags ^A of a ^ point lags “ B pf a^ 
Hong Kong 
birh-ccpih 1981:Q4 5 -0.579 -6.068 * 1993:Q4 18 -0.63 -4.242 
m3rh-ccpih 1981:04 5 -0.668 -5.977 * 1990:Q3 5 -0.63 -5.453 * 
ibrh-ccpih 1991:Q3 8 -0.603 -3.818 1989:03 0 -0.42 -4.651 ** 
Korea 
dcrk-ccpik 1993:Q4 0 -0.137 -1.324 1993:Q4 0 -0.14 -1.337 
tdrk-ccpih 1981:Q4 1 -0.936 -8.800 * 1981:Q2 3 -0.83 -4.443 
Taiwan 
t3mrt-ccpit 1981:Q3 19 -1.087 -6.559 • 1981:Q4 6 -0.4 -7.551 * 
srt-ccpit 1981:Q3 18 -0.674 -5.931 * 1981:Q4 6 -0.4 -7.608 * 
rdrt-ccpit 1981:Q3 18 -0.823 -5.980 * 1981:Q2 18 -0.73 -6.190 * 
Singapore 
ibrs-ccpis 1993:Q4 18 -0.628 -4.250 1993:Q3 12 -0.29 -4.359 
United States 
dcru-ccpiu“1980:Q2 9 -0.275 -5.321 * 1980:Q2 13 -0.29 -5.350 * 
tbill-ccpiu 1980:Q2 7 -0.329 -5.364 * 1980:Q3 13 -0.43 -6.429 * 
d3mru-ccpiu 1980:Q2 20 -0.577 -6.518 * 1980;Q3 13 -0.45 -5.547 * 
Notes: 
1. The sample period is from 1973:Q1 to 1994:Q2. 
The total number of observations used is 86. 
2. Model A allows for a one-time change in the intercept of the trend function. 
Model B allows a change in the slope of the trend function without any sudden 
change in the level at the time of the break is allowed. 
3. The critical values of t-statistic at 1 and 5 percent level for Model A and Model B 
are -5.34, -4.80 and -4.93, -4.42 respectively. 
4. •： Significant at 1 percent level; **: Significant at 5 percent level. 
I. 
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As a result, the quarterly results show that real rates of the United States as 
well as Taiwan and Hong Kong are stationary. However, it shows that real rates of 
Singapore and Korea may contain unit root. 
In sum, in Model A, both monthly and quarterly results support the stationarity 
of real interest rates except Singapore. For Singapore, only monthly result supports it. 
On the other hand, in Model B, both monthly and quarterly results reveal real rates are 
stationary for Hong Kong and Taiwan. The monthly results support the stationarity of 
real rates for Singapore and Korea whereas the quarterly result favors the United 
States. 
6.3 Short-run Real Interest Rate P a r i t y 
Before studying the validity of the short-run RIRP, the three methods of unit 
root tests are employed to examine whether each of inflation rate differential and 
nominal interest rate differential contains a unit root. This pretest for presence of unit 
root is important as the standard inference procedure is based upon the assumptions of 
stationary time series data. Thus, the short-run real interest rate equality tests will only 
be applied to those stationary time series. 
6.3.1 Monthly Results 
In a preliminary investigation, the nominal interest rate differentials between 
Korea and the United States are found to contain a unit root. Thus, short-run OLS 
regression test may be considered between the United States and Hong Kong, c. 
Singapore and Taiwan. Table (9) reports the monthly regression results, using the 
^^.Alternatively, Cumby and Mislikin (1986) directly test the parity conditions by regressing the 
domestic real interest rate on foreign real interest rate. 
6 8 一 
Table 20 
SR test for real interest rate parity between U.S. and the Four Little Dragons � 
*** Monthly Results 
H Q\a = 0 
Regions Si P = \ 
CC P R^ F-test D.W. 
Hong Kong 
TiTi -2.8347 0.1186 0.914 33.105 1.966 
(-1.918) (0.976) Ipul =ccpiu-ccpih 
m l =tbill-m1rh 
ru2 -3.1740 0.2495 0.915 33.037 1.964 ru2 = d3mru-m3rh 
(-2.346) (2.382) |ru3 = dcru-blrh 
ru3 -2.3606 0.0636 0.914 26.159 1.976 
(-1.620) { 0.490) 
Singapore 
7u1 2.7616 0.2076 0.956 37.891 2.019 
(0.966) (2.274) Ipul =ccpiu-ccpis~ 
m l =dcru-ibrs 
ru2 2.7923 0.1694 0.956 51.082 1.995 ru2 = tbiil-ibrs 
, (0.96) (2.057) |ru3 = m3dru-m3ibrs 
ru3 2.8924 0.061 0.955 72.163 2.032 
(0.972) (0.780) 
Taiwan 
7u l -0.9622 -0.0772 0.918 1268.28 1.314 
(-0.236) { -3.607) Ipul =ccpiu-ccpit 
ru1 =tbill-srt 
ru2 -1.4611 0.2662 0.914 11.672 1.369 |ru2 =d1 mru-tlmrt 
(-0.374) (1.738) 
Notes: 
(1). The sample period includes 1973:1 to 1994:6. 
(2). t-statistics are in parentheses. 
(3). The independent variable is pul . 
m l , ru2 and ru3 are dependent variables. 
(4). The critical value for t-statistic at 5 percent level is 1.96. 
、 The critical values for F(2,200) is 3.04 at 5 percent level. 
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Table 10 
SR test for real interest rate parity between U.S. and the Four Little Dragons 
…Quar te r l y Results 
= F-test: 
H Q\a = 0 
~ a P n2 S c P = \ 
K F-statistic D.W. 
Hong Kong 
" i ^ -2.361 0.057 0.84 13.20 1 92 
(-1.427) (0.278) |pu1=ccpiu-ccpih 
rul =tbill-m1rh 
ru2 -3.092 0.291 0.84 12.73 1.95 . ru2 = d3mru-m3rh 
(-2.20) (1.529) |ru3 = dcm-blrh 
ru3 -2.037 0.110 0.84 11.47 1 94 
(-1.246) (0.594) 
Singapore 
^ 3.803 0.177 0.89 5.75 0 77 
(1.65” (0.678) |pu1=ccpiu-ccpis 
rul =dcru-ibrs 
‘ ru2 2.317 -0.172 0.89 39.14 1.18 ru2 =tbill-ibrs 
(2.193) (-1.295) |ru3 = m3dru-m3ibrs 
ru3 3.777 0.197 0.89 10.29 0 73 
(1.588) (0.581) 
Notes: 
(1). The sample period employed is from 1973:Q1 to 1994:Q2 except for ibrs 
which is from 1977:Q1. 
(2). t-statistics are in parentheses. 
(3). The independent variable is pul and dependent variables are rul ru2 and ru3. 
(4). The critical value of t-statistic at 5 percent level is 1.96. 
The critical value of F(2,80) at 5 percent level is 3.11. 
I. 
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ordinary least squares method with correction for first order autocorrelated errors. 
The critical values are given at the bottom of the table. The short-run equality implies 
that a=0 and p=l, so the joint hypotheses are examined by using F-test. Since the 
calculated F-statistics are greater than the corresponding critical values, the test results 
strongly reject the null hypothesis. Thus, the results reveal that the real interest rates 
across regions are not equalized in the short-run. The conclusion is consistent with the 
existing literature. Besides, since the r 2 is greater than 0.91，it suggests that the 
variables have very high explanatory power. 
6.3.2 Quarterly Results 
Both the nominal interest rate differentials between the United States and 
Korea or Taiwan are found containing a unit root in the pretest. Quarterly results are 
produced in Table (10) and they yield the same conclusion as those of monthly. 
However, the r 2 is slightly lower but it still exceeds 0.83. 
In summary, both monthly and quarterly results indicate the real interest rates 
are not equalized between the United States and the Four Little Dragons in the short 
run. 
6.4 Long Run Real Interest Rate Parity 
6.4.1 Real Interest Rate Differentials 一 Descriptive Statistics 
Tables (11) and (12) report the statistics of monthly and quarterly real rate 
differentials. Column (1) shows the mean of real rate differential during the sample 
period. The result indicates that majority of real rate differentials is positive and 
statistically significant. However, the monthly results reveal that their means of real 
7 1 一 
Table 20 
Summary Statistic of Real Interest Rate Differentials 
*** Monthly Results 
Standard 
Regions Mean deviation t-statistic 
Hong Kong rhl =blrh-ccpih 
r l = ru l - r h l ~ 0.7385 3.7112 3.1964 rh2 = mlrh-ccpih 
rh3 = m3rh-ccpih 
r2 = ru2 - rh2 6.9153 4.3913 25.2949 |rh4 = ibrh - ccpih 
r3 = ru3 - rh3 0.8516 3.8958 3.5111 ^ 
m l =dcru-ccpiu 
r4 = m l - rh4 2.565 3.982 10.35 ru2 = rbill-ccpiu 
ru3 = d3mru-ccpiu 
Singapore 
r l =ru1 - r s l - 0 . 0 8 0 7 5.7954 0.2236 
r2 = ru2 - rsl 0.0324 5.9578 0.0874 |rs1 =ibrs-ccpis 
r3=ru3 - rsl 1.412 6.3096 3.6149 
Taiwan 
r l =ru1 - rt l 0.3311 8.5089 0.625 
rt1 = rdrt-ccpit 
r2 = ru2 - rt2 2.8891 9.7906 4.7399 rt2 = srt-ccpih 
rt3=t1mrt-ccpih 
r3 = ru3 - rt3 3.0661 9.655 5.1008 
Korea 
r l =ru1 - r k l 2 . 3 4 1 9 4.9809 7.5522 I rkl =dcrk-ccpilc 
rk2 = tdrk-ccpik 
r2 = ru2 - rk2 -0.3594 5.1221 -1.127 
r3 = ru3 - rk2 0.8255 5.6148 2.3615 
Notes: 
⑴ . T he sample period includes 1973:1 to 1994:6. 
(2)The t-statistic is for the null hypothesis of zero mean. 
(3). The critical value of t-statistic at 5 percent level is 1.96. 
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Table 20 
Summary Statistic of Real Interest Rate Differentials 
*** Quarterly Results 
Standard 
Regions Mean deviation t-statistic 
Hong Kong rhl =blrh-ccpih 
r1 =ru1 - r h i ~ 0.687 3.541 1.790 rh2 = m3rh-ccpih 
rh3 = ibrh-ccpih 
r2 = ru2 - rh2 4.324 3.459 11.524 
r3 = ru3 - rh2 5.724 3.576 14.755 
m l =dcru-ccpiu 
r4 = ru1 - rh3 2.396 0.396 6.049 ru2 =tbill-ccpiu 
ru3 = d3mru-ccpiu 
Singapore 
r l =ru1 - r s l - 0 . 1 0 8 5.736 0.174 
r2 = ru2 - rs2 -0.078 2.087 0.311 I rsl =m3ibrs-ccpis 
rs2 = m3tdrs-ccpis 
r3 = ru3 - rs2 1.221 2.236 4.568 
Taiwan 
r1 =ru l - rt l 0.343 8.400 0.378 
rt l =rdrt-ccpit 
r2 = ru2 - rt2 3.245 8.853 3.400 rt2 = srt-ccpih 
rt3 =t3mrt-ccpih 
r3 = ru3 - rt3 2.578 9.373 2.550 
Korea 
r l =ru1 - r k l ~ 2.375 4.942 4.456 I rkl =drk-ccpik 
rk2 = mnnrk-ccpik 
r2 = ru2 - rk2 -3.222 4.448 -6.103 |rk3 =tdrk-ccpik 
r3 = ru3 - rk2 1.024 5.505 1.724 
Notes: 
(1). The sample period includes 1973:1 to 1994:6. 
(2)The t-statistic is for the null hypothesis of zero mean. 
(3). The critical value of t-statistic at 5 percent level is 1.96. 
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rate differentials are much closer to zero than those of quarterly. In addition, the 
standard deviations are presented in column (2) and the results reveal that those 
differentials exhibit high degree of variability. 
Besides, time series plots of real interest rate differentials are presented in 
Figure 7 to 10. Visual inspection finds that an exceptional large variability in the 
period among 1973 to 1976 In addition, for the real rate differentials between the 
United States and Korea, another large change in real rate differentials occurred at 
around 1981. This is consistent with the high inflation of Korea at that period. 
6.4.2 OLS Regression Test 
Since the pretest results indicate that the monthly nominal real rate differential 
between the United States and Korea contains a unit root, it will not be considered in 
the long run test. In this case, long run equality implies that d=Q, so t-statistics of 
zero coefficient can be used. Table (13) reveals that long run equalities hold between 
the United States and Singapore or Taiwan. In the case of Hong Kong, the hypothesis 
only holds for best lending rate (i.e., pr3). 
With respect to quarterly data, nominal interest rate differentials between the 
United States and Korea or Taiwan cannot reject the unit root hypothesis. In this case, 
long run regressions will be applied between the United States and Hong Kong or 
Singapore. The empirical results referring to the quarterly real rates are given in table 
(14). In the cases of pr2 and pr3 of Singapore and pr3 of Hong Kong, the t-statistics 
are statistically insignificant. The results indicate that real interest rates between these 
regions and the United States are equalized in the long-run. 
6.4.3 Unit Root Tests for Real Interest Rate Differentials 
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Table 1 3 
LR test for real interest rate parity between U.S. and the Four Little Dragons 
*** Monthly Results 
• � r / \ 1 
HQ\d = 0 
Regions 
d t-statistic D.W. pu1 =ccpiu-ccpih 
Hong Kong m l =tbili-m1rh 
pri =pu1-ru1 -5.4019 -4.5697 0.9429 1.8929 ru2 = d3mru-m3rh 
pr2 = pu1-ru2 -5.2995 -5.3550 0.9401 1.8966 |ru3 = dcru-blrh 
^ pr3 = pu1-ru3 -0.3969 -0.4218 * 0.8015 1.9490 
Singapore pul =ccpiu-ccpis 
pri =pu1-ru1 ~ 1.3429 0.6318 * 0.9233 2.0360 rul =dcru-ibrs 
pr2 = pu1-ru2 1.1552 0.5263 * 0.9215 1.9429 ru2 =tbill-ibrs 
pr3 = pu1-ru3 0.0356 0.0158 * 0.9225 1.9844 |ru3 = m3dru-m3ibrs 
Taiwan pul =ccpiu-ccpit 
pri =pu1-ru1""“ -2.8921 -2.4513 0.3797 2.2769 rul =tbin-srt 
pr2 = pul-ru2 -2.4606 -0.6062 * 0.9207 1.4076 ru2 = d1 mru-tlmrt 
pr3 = pu1-ru3 0.3262 -0.0996 * 0.8983 1.4502 |ru3 =dcru-rdrt 
Notes: 
(1). The total number of observations used is 258. 
(2). The sample period includes 1973:1 to 1994:6. 
(3). The critical value of t-statistic at 5 percent level is 1.96. 
Table 13 
LR test for real interest rate parity between U.S. and the Four Little Dragons 
.*** Quarterly Results 
.、 r / \ 1 
Hq.cI = 0 
Regions 
d t-statistic R D.W. pul =ccpiu-ccpih 
Hong Kong ru1=tbm-m1rh 
pri = p u 1 - r u 1 - 3 . 9 3 1 8 -4.1266 0.8297 2.0618 ru2 = d3mru-m3rh 
pr2 = pu1-ru2 -5.1647 -4.998 0.8934 1.991 |ru3 =dcru birh 
pr3=pu1-ru3 -0.2002 -0.2132 * 0.5753 2.0537 
g 
Singapore pul =ccpiu-ccpis 
pri = p u 1 - r u l 2 . 3 0 2 1 1.1977 0.8367 1.3028 m l =dcru-ibrs 
pr2 = pul-ru2 -0.2573 -0.4979 * 0.4308 1.6388 ru2 =tbill-ibrs 
pr3 = pu1-ru3 1.067 0.4986 * 0.8487 1.2632 |ru3 = m3dru-m3ibrs 
Notes: 
(D.The sample period employed is from 1973:Q1 to 1994:Q2 except for ibrs which 
started from 1977:Q1 
(2). The critical value of t-statistic at 5 percent level is 1.96. 
a. Monthly Results 
Three different methods of unit root tests, namely, the simple DF unit root test, 
the augmented DF unit root test and the PP unit root test, are adopted to examine the 
stationarity of real interest rate differentials. Stationarity of real interest rate 
differential implies that the equality holds in long run For each test, both t-statistic and 
T*y statistic are calculated. Monthly results of unit root tests which are based on 
OLS t-statistic are presented in Table (15). Regarding the formulation of without 
drift, the results of all three unit root tests overwhelmingly reject the unit root 
hypothesis. Besides, the results of the augmented DF tests strongly reject the 
hypothesis of unit root in the case of without trend. Concerning the formulation of 
with drift and trend, the results only reject the null hypothesis for Hong Kong and 
Taiwan. As suggested by Rose (1988) and Choi (1994), real interest rate may be 
modeled in form of with drift. Thus, using the results of the augmented DF tests, the 
unit root hypothesis is overwhelmingly rejected for all the cases. The real rates tend to 
equalize between the United States and the FLDs in the long run. 
The empirical results of unit root tests which are based on estimated OLS 
autoregressive coefficient are showed in Table (16). Regarding the three unit root 
tests, in the formulations of without drift or trend, the test results significantly reject 
the unit root hypothesis. On the other hand, in case with drift and trend, the test 
results of Singapore cannot reject the null hypothesis. Overall, the results support the 
long-run real interest rate equality. 
b.Quarterly Results 
To check the results further, the above tests are also applied to the quarterly 
data. The empirical results of unit root tests which are based on estimated OLS t-
statistic are given in Table (17). Most of the unit root results suggest the rejection of 
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Table 13 
Monthly Results of Unit Root Tests for Real Rate Differential which based on estimated OLS t-statistic 
DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
w/o w/o w. drift w/o w/o w. drift w/o w/o w. drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong ‘、 
r1 =ru1 - rhi -3.81 * -3.89 * -3.95 * -4.69 * -4.04 * -4.16 * -3.63 * -3.98 * -4.04 * 
r2 = ru2 - rh2 -1.74 “ -3.48* -3.55 * -1.79 " -2.93 * -3.17** -1.5 -3.32 * -3.4 ** 
r3= ru3 - rh3 -3.69 * -3.83 * -3.85 * -4.47 * -3.21 * -3.31 ** -3.46 * -3.77 * -3.79 * 
r4= ru l - rh4 -4.64 * -5.65 * -5.73 * -3.35 * -4.05 * -4.23 * -4.17 * -5.39 * -5.47 * 
Singapore 
r1 =ru1 - rsl -2.51 * -2.51 -2.41 -2.69 * -2.69 ** -2.53 -2.61 * -2.49 -2.4 
r2 = ru2 - rsl -2.52 * -2.52 -2.42 -2.78 * -2.78 ** -2.64 -2.61 * -2.55 -2.46 
r3=ru3 - rsl -2.54 * -2.54 -2.47 -2.86 * -2.83** -2.67 -2.53 * -2.55 -2.49 
Korea 
g r l = ru l - rk l -2.14 * -2.44 -2.51 -3.2 * -3.77 ” -3.92 -2.75 * -3.06 -3 
r2 = ru2 - rk2 -2.61* -2.61 ** -2.67 -3.28 * -3.26 ** -3.41 -3.12 * -3.16 -3.22 
r3= ru3 - rk3 -2.6 * -2.62 ** -2.73 -3.08 * -3.15 ** -3.37 -3.05 * -3.13 -3.24 
Taiwan 
r l =ru1 - rt l -2.61 * -2.61 ** -2.75 -3.27 * -3.24 * -3.15 ** -3.19 * -3.49 * -3.65 * 
r2= ru2 - rt2 -7.94 * -8.35 * -8.61 * -3.39 * -4.01 * -4.71 * -7.94 * -9.81 * -10.05 * 
r3= ru3 - rt3 -2.31 * -2.39 -2.63 -3.15 * -3.11 * -3.12 -2.88 * -3.24 * -3.55 * 
Notes: 
(1). The total number of observations used is 258. 
(2). The critical values for t-statistics w/o drift and trend, with drift but w/o trend, with drift and trend at 
the 5 and 10 per cent level are -1.95, -2.88, -3.43 and -1.62, -2.57, -3.13 respectively for sample sizes 250. 
(3). • ： Significant at 5 percent level; Significant at 10 percent level. 
Table 13 
Monthly Results of Unit Root Tests for Real Rate Differential which based on estimated OLS autoregressive coefficient 
DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
w/o w/o w. drift w/o ^ w. drift ~ ^ w. drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong 、 
r l =ru1 -rh i -27.7 * -28.9 * -29.6 * -65.0 * -70.9 * -134.5 * -25.0 * -32.1 * -27 0 * 
r2 = ru2-rh2 -6.1** -21.9* -24.3* -5.8 ** -70.7 * -91.2* -4.6 -25.6* -21.5 » 
r3 = ru3 - rh3 -26.1 * -27.4 * -28.3 * -57.8 * -64.6 * -141.4 * -22.8 * -30.2 * -25 3 * 
r4= ru l -rh4 -40.2* -57.3 * -58.9 • -22.7 * -35.8 * -38.2 * -31.9 * -51.4* -53:0* 
Singapore 
r l =ru1 - rsl -11.2* - 1 1 . 2 " -11.1 -11.6 * -11.8 “ -11.4 -12.3* -10.9 -10.8 
r2 = ru2 - rsl -11.3* -11.3 “ -11.2 -12.8 * - 1 2 . 9 " -12.5 -12.2* - 1 1 . 6 " -11.4 
r3 = ru3 - rsl -11.4 * - 1 1 . 7 " -11.9 -12.7 * - 1 3 . 0 " -12.8 -11.3* - 1 1 . 7 " -11.9 
®o Korea 
r1 = ru1 - rk l -9.1 * - 1 1 . 4 " -11.8 -19.5 • -26.2 * -27.6 * -15.0 * -17.5* -17.9 
r2 = ru2 - rk2 -13.3 * - 1 3 . 3 " -13.8 -21.6 * -22.0 * -23.5 * -19.1* -19.6 * - 2 0 . 2 " 
r 3 = r u 3 - r k 3 -13.2 * -13.5 ** -14.4 -19.6* -20.7 * -23.0 * -18.3* -19.2* - 2 0 . 4 " 
Taiwan 
r l =ru1 - rt1""“ -13.4 * -13.4 ** -14.6 -24.9 * -25.9 * -28.1 * -20.1 * -24.1 * -26.1 * 
r2 = ru2 - rt2 -101.5 * -110.3* -116.1 * -34.0 * -64.2 * -128.9* -101.5* -165.1 * -171.1* 
r3 = ru3 - rt3 -10.5 * -11.4 ** -13.5 -19.3 * -22.8 * -28.6 * -16.3 * -20.8 * -24.6 * 
Notes: 
(1). The total number of observations used is 258. 
(2). The critical values for t-statistics w/o drift and trend, with drift and w/o trend, with drift and trend at 
the 5 and 10 per cent level are -8.0, -14.0, -21.3 and -5.7, -11.2, -18.0 respectively for sample sizes 250. 
(3). *: Significant at 5 percent level; **: Significant at 10 percent level. 
Table 13 
Quarterly Results of Unit Root Tests for Real Interest Rate Differential which based on estimated OLS t-statistic 
DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
w/o w/o w. drift w/o w/o w. drift w/o v ^ w. drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong > 
r l =ru1 - rhi -3.5 * -3.52 * -3.64 * -3.39 * -3.36 * -3.56 * -3.45 * -3.49 * -3.61 * 
r2 = ru2 - rh2 -2.21 * -3.47 • -3.73 * -2.94 * -4.96 * -6.77 * -2.05 * -3.58 * -3.77* 
r3 = ru3 - rh3 -1.85** -3.23 * -3.32 ** -3* -4.86 * -5.43 * -1.76 * -3.28 * -3.33 * 
r4= m l - rh4 -3.6 * -3.74 * -3.7 * -3.21 * -3.27 * -3.19 ** -3.44 * -3.62 * -3.61 * 
Singapore 
r l =ru1 - rsl -2.32 * -2.32 -2.17 -4.19 * -4.21 * -3.98 * -2.71 * 2.71 “ -2.62 
r2 = ru2 - rsl -3.94 * -3.89 * -4.05 * -4.38 * -4.33 * -4.6 * -3.97 • -4.07 * -4.29 * 
r3=ru3 - rsl -3.23 * -4.08 * -4.02 * -2.78 * -3.69 * -3.67 * -3.3 * -4.25 * -4.22 * 
Korea 
r l = m l - rk l -2.48 * -2.9 * -3.01 -3.2 * -4.06 * -4.4 * -2.72 * -3.23 * -3.32 ** 
r2 = ru2 - rk2 -2.24 * -2.66 ** -2.9 -2.11 * -2.46 -2.91 -2.24 * -2.69** -2.94 
r3 = ru3 - rk3 -2.74 * -2.79 ** -2.97 -2.89 * -3.01 * -3.38 ** -2.74 * -2.95 * -3.13 
Taiwan 
r l =ru1 - r t l -2.7 * -2.69 ** -2.83 -6.25 * -6.33 * -5.98 * -3.34 * -3.18 * -3.67 * 
r2 = ru2 - rt2 -2.45 * - 2 . 6 " -2.77 -3.96 * -4.31 * -4.65 • -3.05 • -3.36 * -3.57 • 
r3 = ru3 - rt3 -2.4 * -2.46 -2.73 -3.79 * -3.95 * -4.46 * -2.98 * -3.19 * -3.51 * 
Notes: 
(1). The total number of observations used is 86. 
(2). The critical values for t-statistics w/o drift and trend, with drift and w/o trend, with drift and trend at 
the 5 and 10 per cent level are -1.95, -2.89, -3.45 and -1.61, -2.58, -3.15 respectively for sample sizes 100. 
(3). *: Significant at 5 percent level; **: Significant at 10 percent level. 
Table 13 
Quarterly Results of Unit Root Tests for Real Rate Differential which based on estimated OLS autoregressive coefficient 
DF Unit Root Tests ADF Unit Root Tests PP Unit Root Tests 
w/o w/o w. drift w/o w/o w. drift w/o w/o w. drift 
drift trend & trend drift trend & trend drift trend & trend 
Hong Kong 
r1 =ru1 - rhi -20.6 * -21.1 * -22.2 * -19.3 * -20.2 * -21.6 * -19.8 * -20.1 * -20.8 * 
r2 = ru2 - rh2 -8.7 * -21.1* -23.5 * -12.4 * -57.0 * -84.1 * - 7 . 3 " -21.9 * -23.3 * 
r3 = ru3 - rh3 - 5 . 7 " -18.3 * -19.1 “ -7.6 “ -29.4 * -32.1 * -5.0 -18.4 * -18.6 “ 
r4= m l - rh4 -21.8 * -30.9 * -31.6 * -16.1 * -23.8* -24.7 * -19.0 * -30.1 * -29.7* 
Singapore 
r1 =ru1 - rsl -8.8 -8.9 -8.6 -22.8 * -23.4 * -22.8 * -12.9 * -11.4 " -11.3 
r2 = ru2 - rsl -23.6 * -23.5 * -26.1 * -34.8 * -35.6 * -41.9 * -24.1 * -25.6 * -28.9 * 
r3 = ru3 - rsl -17.6 * -24.4 * -24.4 * -18.3 * -34.8 * -35.1 * -18.5 * -26.6 * -26.6 • 
oo 
Korea 
r l = rul - rk l -11.3 * -14.6 * -15.3 -20.3 * -32.5 * -35.6 * -13.8 * -18.3 * -18.8* 
r2 = ru2 - rk2 -8.7 * - 1 2 . 6 " -14.2 -11 ** -12.4 ** -15.5 -8.6* -12.5** -13.9 
“ r3= ru3 - rk3 -13.7 * -14.3 * -15.7 -17.1 * -19.3 * -22.7 * -14.9 * -15.8 * -17.1 
Taiwan 
r l = ru l - r t l -13.6 * -13.6 * -23.2 * -72.1 * -73.5 * -74.0 * -21.3 * -19.1 * -21.0 * 
r2 = ru2 - rt2 -11.3* -12.8** -22.7* -37.8* -50.6 * -63.4 • -17.9 * -21.6 * -24.0 * 
r3 = ru3 - rt3 -10.9 * -11.6 ** -22.0 * -34.1 * -40.5 * -56.8 * -17.1 * -19.5 * -23.2 * 
Notes: 
(1). The total number of observations used is 86. 
(2), The critical values for t-statistics w/o drift and trend, with drift and w/o trend, with drift and trend at 
the 5 and 10 per cent level are -7.9, -13.7, -20.7 and -5.6, -11.0, -17.5 respectively for sample sizes 100. 
(3>. Signmcanr ar 5 percent level; Stgniiicant sr Tu perscm levei. 
the null hypothesis of unit root. The results strongly support the long-run real interest 
rate equalization between the United States and the FLDs. In addition, Table (18) 
reports the unit root results which are based on estimated OLS autoregressive 
coefficient. The results overwhelmingly reject the unit root hypothesis and imply that 
real interest rates across countries are equalized in long run. 
c. The Zivot-Andrews Unit Root Test^^ 
To check whether the presence of structural break affects the above results, the 
Zivot and Andrews unit root test with endogenously determined break-points are 
employed. Same as before, both Model A and Model B are considered. Table (19) 
reports the monthly results of the unit root tests. The results strongly reject the unit 
root hypotheses for real rate differentials between the United States and Hong Kong， 
Singapore and Taiwan for both Model A and Model B. However, the test results of 
Korea only reject the null hypothesis of unit root by discount rate. 
Moreover, the quarterly results of the unit root tests are showed in Table (20). 
The results yield almost identical conclusions as that of monthly. Nevertheless, it also 
shows the robustness of the test results. 
To sum up, the results strongly reject the unit root hypothesis in majority cases 
that real interest rates are equalized in the long run. 
39 This test allows for one break only. However, interest differential in general has two breaks. 
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Table 20 
Monthly results of unit root tests with endogeneously determined break-point 
(Real Interest Rate Differentials ) 
Model A Model B 
Break- no.of 、 t-statjstic Break- no.of 二 t-statistic 
Regions point lags ^A of ^A point lags ^B of ^B 
Hong Kong 
rul-rhl 1980:6 12 -0.263 -7.166 * 1976:3 16 -0.425 -7.851 * 
ru2-rh2 1980:6 12 -0.263 -7.116 * 1984:8 16 -0.468 -8.688 * 
ru3-rh2 1977:12 16 -0.317 -6.394 * 1984:8 16 -0.335 -7.552 * 
ru4-rh3 1979:8 16 -0.302 -6.857 * 1984:8 16 -0.386 -7.358 * 
m1-rh4 1984:4 11 -0.351 -6.097 * 1979:4 11 -0.353 -6.006 * 
Singapore 
rul-rsl 1981:3 20 -0.255 -6.626 * 1981:3 20 -0.275 -6.665 * 
ru2-rs1 1981:1 17 -0.241 -6.999 * 1980:10 17 -0.251 -7.097 • 
m3-rs1 1980:10 17 -0.234 -7.393 * 1980:10 17 -0.260 -7.495 * 
rij4-rs1 1980:10 17 -0.249 -7.604 * 1980:10 17 -0.245 -7.304 • 
Taiwan 
ru1-rtl 1979:8 19 -0.198 -6.578 * 1978:8 19 -0.204 -6.517 * 
ms-rt2 1979:8 20 -0.214 -6.506 * 1983:6 20 -0.217 -6.706 * 
ru3-rt3 1979:8 16 -0.138 -5.622 * 1978:8 16 -0.151 -5.759 * 
Korea 
rul-rkl 1980:1 18 -0.153 -5.149 ** 1980:1 18 -0.167 -5.197 * 
ru2-rk2 1980:8 17 -0.115 -4.108 1979:9 17 -0.126 -4.242 
m3-rk3 1979:8 17 -0.116 -4.006 1979:1 17 -0.117 -4.109 
Notes: 
1. The sample period is from 1973:1 to 1994:6. 
The total number of observations used is 258. 
2. Model A allows for a one-time change in the intercept of the trend function. 
Model B allows a change in the slope of the trend function without any sudden 
change in the level at the time of the break is allowed. 
3. The critical values of t-statistic at 1 and 5 percent level for Model A and Model B are 
-5.34, -4.80 cind -4.93, "4.42 respectively. 
4. Significant at 1 percent level. 
Significant at 5 percent levek. 
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Table 2 0 
Quarterly results of unit root tests with endogeneously determined break-point 
{ Real interest rate differentials ) 
Model A Model B 
Break- no.of ^ t-statistic Break- no.of •八 t-statistic 
Regions point lags ^A of « x point lags ^B of & B 
Hong Kong 
ru1 -rhl 1984:Q3 7 -1.21 -8.031 * 1984:Q3 7 -1.31 -8.659 * 
ru2-rh2 1983:Q4 5 -0.75 -6.525 * 1984:Q3 7 -1.26 -8.781 * 
ru3-rh2 1979:Q1 7 -0.85 -6.675 * 1987:Q1 5 -0.56 -5.689 * 
rul-rh4 1990:Q3 3 -0.59 -5.99 * 1990:Q3 3 -0.60 -5.967 * 
Singapore 
ml-rsl 1993:Q4 7 -0.46 -6.666 * 1993:Q4 7 -0.46 -6.647 * 
ru2-rs1 1979:Q2 3 -1.08 -5.653 * 1979:Q1 3. -1.06 -5.645 * 
ru3-rs1 1993:Q3 8 -0.26 -1.409 1986:Q2 19 -0.67 -1.655 
Taiwan 
rul-rtl 1980:Q2 18 -1.25 -5.898 * 1980:Q2 18 -1.31 -6.09 * 
rus-rt2 1985:01 18 -0.91 -4.952 * 1983:Q4 18 -0.92 -4.739 * 
ru3-rt3 1980:Q2 18 -1.29 -5.875 * 1980:Q2 18 -1.35 -6.028 • 
Korea 
rul-rki 1984:Q2 14 -2.46 -5.071 * 1981:Q1 5 -1.17 -5.223 * 
ru2-rk2 1980:Q3 0 -0.45 -3.519 1990:Q3 0 -0.30 -2.606 
ru3-rk2 1981:Q2 20 -1.45 -4.587 1981:Q2 16 -1.32 -4.726 * 
Notes: 
1. The sample period is from 1973:Q1 to 1994:Q2. 
The total number of observations used is 86. 
2. Model A allows for a one-time-change in the intercept of the trend function. 
Model B allows a change in the slope of the trend function without any sudden 
change in the level at the time of the break is allowed. 
3. The critical values of t-statistic at 1 and 5 percent level for Model A and Model B are 
-5.34, -4.80 and -4.93, -4.42 respectively. 
4. *: Significant at 5 percent level. 
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CHAPTER VII 
IMPLICATIONS AND CONCLUSION 
7.1 Implications 
Firstly, the majority the real interest rate series are found to follow stationary 
process. These findings seem robust with respect to the three different classes of unit 
root tests, the simple Dickey-Fuller, the augmented Dickey-Fuller and the Phillips-
Perron, used in the study. In addition, the Zivot-Andrews test results give much 
stronger support to the stationarity of real interest rate even the endogenously 
determined structural break-points are considered. This stationarity implies that the 
real interest rate series fluctuate randomly around a constant average value and there is 
tendency for the series to revert to this mean level after any changes. In this case, real 
interest rate changes will be temporary in nature and this constant average value can be 
interpreted as a long-run equilibrium value around which a real rate series stabilizes. 
The existence of a long-run equilibrium value has an immediate implication on the use 
of monetary policy for real interest targeting. The target values cannot deviate the 
long-run equilibrium value over time. 
Secondly, the results mainly reject the short-run real interest rate parity. The 
evidence points to significant independence in the real rate movement between the 
United States and the Four Little Dragons. Actually, the finding has important 
implications for questions concerning the ability of domestic stabilization policies to 
influence the economy by affecting real interest rates. The evidence suggests that it 
cannot rule out the effectiveness of domestic monetary policy in influencing the open 
economy through the real interest rate channel. 
Thirdly, the real interest rate differentials are found to be stationary. Actually, 
real rate differentials across countries play a key role in the transmission of economic 
disturbances. For instance, in Frenkel and Razin (1986), the perfect comovement of 
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national real interest rates is one of the primary mechanism to obtain the negative 
covariance of consumption patterns across countries. The stationarity of real rate 
differentials give support to the relevance of the model to real world phenomena. 
Besides, the stationarity of real interest rate differential, or equivalently the 
long-run real interest rate parity, has important implications to the extent which the 
monetary authority can conduct stabilization policies. The effectiveness of monetary 
policy in affecting real economic activities is limited to extent that the domestic 
authority can influence the domestic real interest rate relative to the world rate. The 
long-run equality of real interest rates implies that the monetary policy of a small open 
economy as the Four Little Dragons will have temporary impact on real variables since 
the domestic authority has little control over its own real interest rates in the long run. 
The lack of long-run autonomy is due to the fact that the domestic real rate cannot 
diverge from the world rate without bound as the structure of the domestic economy 
continues to be open. On the other hand, the ability to affect domestic real variable is 
not completely neglected, as the long-run real rate equality opens the possibility for 
the domestic authority to exert some control over the domestic real rates at least in the 
short run in the case of foreign influences. 
Moreover, the stationarity of real rate differential has important implication for 
the exchange rate dynamics of small country models like those of Dombusch (1976) 
and Mussa (1984). Those models have assumed that temporary deviations from real 
interest rate parity have a tendency to return to equality in the long-run equilibrium 
level. By this study, the relevance of those models to real world phenomena can be 
assessed by empirical analysis. 
c 
.Finally, the stationarity of real interest rate differentials between the United 
States and the Four Little Dragons is closely related to the financial liberalization 
undertaken in these Asian countries. Hong Kong and Singapore were the first to begin 
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liberalizing their financial systems by removing or relaxing interest rate regulations and 
abolishing exchange controls in the mid-1970s. More recent movements towards 
liberalization have occurred in Korea and Taiwan. The liberalization process leads to 
the increase in the integration of financial markets of the Asian Four Little Dragons 
into world financial markets and correspondingly increases the degree to which their 
domestic real rates are linked internationally. The findings of stationarity of real 
interest rate differential imply that domestic stabilization policy measures, to the extent 
that they work through real interest rate changes and pursued independently of 
worldwide economic conditions, are likely to be less effective in financially open 
economies. 
7.2 Conclusions 
This study has analyzed real interest rates for the United States and the Four 
Little Dragons, namely, Hong Kong, Korea, Singapore and Taiwan, in three sequential 
steps. Firstly, the behaviors of individual real interest rates are investigated. Using the 
three unit root tests, the simple Dickey-Fuller, the augmented Dickey-Fuller and the 
Phillips-Perron, the results tend to reject the null hypothesis of unit root. Besides, with 
the advanced Zivot-Andrews test which considers the endogenously determined break-
points. The results also reveal that individual real interest rates are stationary. The 
study contributes to the existing literature by using various unit root tests to analyze 
the stationarity of real rates for the FLDs. Besides, the result of Zivot-Andrews test 
also confirms the finding of stationary America real rates (Modjtahedi, 1988; Kugler 
and Neusser, 1993). 
Secondly, the short-run real interest rate equalities between the United States 
and the FLDs are also studied. The inflation rate differential is regressed on the 
nominal rate differential and subject to the joint test of zero intercept and unit slope. 
The test results overwhelmingly reject the short-run parity hypothesis. The finding is 
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consistent with those similar studies of real interest linkages among the United States 
and European countries (Mishkin, 1984a, 84b; Cumby and Obstfeld, 1984; Cumby and 
Mishkin, 1986; Gaab, Granziol and Horner, 1986). Actually, the test results add new 
evidence to the existing literature with different data set of Asian countries. 
Moreover, the long-run real interest rate equality is investigated. The major 
finding of the study is that real interest rate differential in case of the FLDs follow a 
stationary process over time. The results suggest that deviations from the real interest 
rate equality exist only temporarily and evolve stochastically around a long-run value 
of zero. The empirical evidence is supportive of the hypothesis that real interest rates 
across countries are equalized in the long run despite possible short-run violations. 
On the other hand, the usual caveat should be considered. In particular, the 
study has been adopted the common practice of focusing on pre-tax, rather than after-
tax, real interest rates. As mentioned in Mishkin (1980), it is very difficult to obtain 
marginal tax rates for the holders of nominal bonds. One possible extension follows 
this analysis is using the after-tax real interest rate. However, any attempts to 
calculate after-tax real interest rates may induce measurement errors in the series. 
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Critical Values for the Phillips-Perron Z, Test and for the Dickey-Fuller Test 
Based on Estimated OLS t Statistic 
Sample Probability that (p 一 is less than entry 
size 
T 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99 
Case 1 
2 5 一 2.66 - 2 . 2 6 - 1 . 9 5 一 1.60 0.92 1.33 1.70 2.16 
5 0 - 2 . 6 2 - 2 . 2 5 - 1 . 9 5 - 1 . 6 1 0.91 1.31 1.66 2.08 
100 — 2.60 — 2.24 - 1 . 9 5 - 1 . 6 1 0.90 1.29 1.64 2 0 3 
2 5 0 — 2.58 — 2.23 —1.95 —1.62 0.89 1.29 1.63 2.01 
5 0 0 - 2 . 5 8 一 2.23 - 1 . 9 5 - 1 . 6 2 0.89 1.28 1.62 2.00 
00 一 2.58 — 2.23 - 1 . 9 5 一 1.62 0.89 1.28 1.62 2.00 
Case 2 
2 5 — 3.75 — 3.33 — 3.00 - 2 . 6 3 一 0.37 0.00 0.34 0 7 2 
5 0 - 3 . 5 8 - 3 . 2 2 - 2 . 9 3 - 2 . 6 0 一 0.40 - 0 . 0 3 0.29 0.66 
100 — 3.51 - 3 . 1 7 一 2.89 - 2 . 5 8 一 0.42 - 0 . 0 5 0.26 0.63 
2 5 0 — 3.46 - 3 . 1 4 —2.88 — 2.57 - 0 . 4 2 - 0 . 0 6 0.24 0.62 
5 0 0 - 3 . 4 4 - 3 . 1 3 一 2.87 - 2.57 - 0 . 4 3 一 0.07 0.24 0.61 
� - 3 . 4 3 - 3 . 1 2 - 2 . 8 6 - 2.57 - 0.44 - 0 . 0 7 0.23 0.60 
Case 4 
2 5 — 4.38 - 3 . 9 5 一 3.60 - 3 . 2 4 - 1 . 1 4 一 0.80 - 0 . 5 0 - 0 . 1 5 
5 0 - 4 . 1 5 - 3 . 8 0 - 3 . 5 0 一 3.18 - 1 . 1 9 - 0 . 8 7 - 0 . 5 8 一 0.24 
100 — 4.04 - 3 . 7 3 - 3 . 4 5 - 3 . 1 5 一 1.22 - 0 . 9 0 - 0 . 6 2 - 0 . 2 8 
2 5 0 - 3 . 9 9 - 3 . 6 9 - 3 . 4 3 - 3 . 1 3 - 1 . 2 3 一 0.92 - 0 . 6 4 - 0 . 3 1 
5 0 0 - 3 . 9 8 - 3 . 6 8 - 3 . 4 2 - - 3 . 1 3 - 1 . 2 4 - 0 . 9 3 - 0 . 6 5 - 0 . 3 2 
- 3 . 9 6 - 3 . 6 6 - 3 . 4 1 - 3 . 1 2 - 1 . 2 5 - 0 . 9 4 - 0 . 6 6 -0.33 
The probability shown at the head of the column is the area in the left-hand tail. 




Critical Values for the Phillips-Perron Z^ Test and for the Dickey-Fuller Test 
Based on Estimated OLS Autoregressive Coefficient 
Sample Probability that T{p - I) is less than entry 
size 
T 0.01 0.025 0,05 0.10 0.90 0.95 0.975 0.99 
Case 1 
25 - 1 1 : 9 - 9 . 3 - 7 . 3 - 5 . 3 1.01 1.40 1.79 2.28 
5 0 - 1 2 . 9 - 9 . 9 - 7 . 7 - 5 . 5 0.97 1.35 1.70 2.16 
100 一 13.3 —10.2 - 7 . 9 - 5 . 6 0.95 1.31 1.65 2.09 
2 5 0 - 1 3 . 6 - 1 0 . 3 - 8 . 0 —5.7 0.93 1.28 1.62 2.04 
5 0 0 - 1 3 . 7 一 10.4 — 8.0 - 5 . 7 0.93 1.28 1.61 2.04 
00 “ - 1 3 . 8 - 1 0 . 5 一 8.1 - 5 . 7 0.93 1.28 1.60 2.03 
Case 2 
25 一 17.2 - 1 4 . 6 - 1 2 . 5 - 1 0 . 2 - 0 . 7 6 0.01 0.65 1.40 
5 0 - 1 8 . 9 - 1 5 . 7 - 1 3 . 3 - 1 0 . 7 - 0 . 8 1 - 0 . 0 7 0.53 1.22 
100 - 1 9 . 8 一 16.3 - 1 3 . 7 一 11.0 - 0 . 8 3 - 0 . 1 0 0.47 1.14 
2 5 0 - 2 0 . 3 - 1 6 . 6 - 1 4 . 0 - 1 1 . 2 一 0.84 - 0 . 1 2 0.43 1.09 
5 0 0 - 2 0 . 5 - 1 6 . 8 - 1 4 . 0 - 1 1 . 2 - 0.84 - 0 . 1 3 0.42 1.06 
00 - 2 0 . 7 - 1 6 . 9 - 1 4 . 1 - 1 1 . 3 - 0 . 8 5 一 0.13 0.41 1.04 
Case 4 
2 5 一 22.5 —19.9 一 17.9 - 1 5 . 6 -3.66 - 2 . 5 1 - 1 . 5 3 - 0 . 4 3 
5 0 - 2 5 . 7 一 22.4 —19.8 —16.8 — 3.71 - 2 . 6 0 一 1.66 - 0 . 6 5 
1 0 0 - 2 7 . 4 - 2 3 . 6 - 2 0 . 7 - 1 7 . 5 - 3 . 7 4 - 2 . 6 2 - 1 . 7 3 - 0 . 7 5 
2 5 0 - 2 8 . 4 - 2 4 . 4 - 2 1 . 3 - 1 8 . 0 - 3 . 7 5 - 2 . 6 4 - 1 . 7 8 - 0 . 8 2 
5 0 0 一 28.9 — 24.8 - 2 1 . 5 一 18.1 — 3.76 — 2.65 —1.78 - 0 . 8 4 
00 - 2 9 . 5 - 2 5 . 1 - 2 1 . 8 - 1 8 . 3 - 3 . 7 7 - 2 . 6 6 - 1 . 7 9 - 0 . 8 7 
The probability shown at the head of the column is the area in the left-hand tail. 




Critical Values for the Dickey-Fuller Test Based on the OLS F Statistic 
Sa^le Probability that F test is greater than entry 
T 0.99 0.975 0.95 0.90 0.10 0.05 0.025 0.01 
Case 2 
{F test of Q： = 0, p = 1 in regression y^ = a + py卜^ + w � 
25 0.29 0.38 0.49 0.65 4.12 5.18 6.30 7.88 
50 0.29 0.39 0.50 0.66 3.94 4.86 5.80 7.06 
100 0.29 0.39 0.50 0.67 3.86 4.71 5.57 6.70 
250 0.30 0.39 0.51 0.67 3.81 4.63 5.45 6.52 
500 0.30 0.39 0.51 0.67 3.79 4.61 5.41 6.47 
CO 0.30 0.40 0.51 0.67 3.78 4.59 5.38 6.43 
Case 4 
{F test of 5 = 0, p = 1 in regression y, = a + 8t + + u) 
25 0.74 0.90 1.08 1.33 5.91 7.24 8.65 10.61 ‘ 
50 0.76 0.93 ^ . n 1.37 5.61 6.73 7.81 9.31 ； 
100 0.76 0.94 1.12 1.38 5.47 6.49 7.44 8.73 ! 
250 0.76 0.94 1.13 1.39 5.39 6.34 7.25 8.43 ' 
500 0.76 0.94 1.13 1.39 5.36 6.30 7.20 8.34 
CO 0.77 0.94 1.13 1.39 5.34 6.25 7.16 8.27 
The probability shown at the head of the column is the area in the right-hand tail. 1 
Source: David A. Dickey and Wayne A. Fuller, "Likelihood Ratio Statistics for Autoregressive Time j 
Series with a Unit Root," Econometrica 49 (1981), p. 1063. ‘ 
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